The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4770

Responses to Commission’s First Set of Data Requests
Issued November 28, 2017

PUC 1-16 (Electric)

Request:

Please provide the capital authorization and closing reports for all projects begun or finished
since January 1, 2013 of $250,000 or more in magnitude.

Response:

The Company has provided the information requested in three separate attachments based on the
types of projects used during the time period specified:

1)

2)

3)

Attachment 1-16-1 (Electric) — Specific Projects: Specific Projects are used for capital
work of a defined scope and are closed once the work is completed. Projects are
authorized for the expected total cost to complete the work and re-authorized for any
unexpected changes in cost which may occur.

Attachment 1-16-2 (Electric) — Blanket Projects: The Company utilizes perennial
blanket projects to initiate, monitor, and report on relatively smaller, routine work under
$100,000 in value. The blanket projects are set-up for each budget classification (New
Business, Public Requirements, Damage/Failure, etc) and the amount of funding
approved each year is based on historic costing trends, input from local Operations, and a
forecasted impact of

inflationary and economic conditions on costs. All Blanket projects are approved within
one USSC Sanction Paper annually and the approval amount is reviewed/reset each fiscal
year.

Attachment 1-16-3 (Electric) — Program Projects: Program projects are similar to
Blanket Projects but are more narrow in their focus. While Blanket Projects are set up at
the Budget Classification level, a program is more narrowly defined for a certain type of
work within a budget classification. Examples include the Inspection & Maintenance
Program (Asset Replacement), Major Storms (Damage/Failure), Overloaded Line
Transformers (Load Relief), etc. Programs Projects remain open until the program is
completed and are budgeted and approved annually. The budget is based on many
factors including the program’s goals, priority, resource and material availability, etc.

Prepared by or under the supervision of: Sonny Anand
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Project # Project Description Project Type Page Reference

C005414 Farnum Pike Sub_115 kV Dist Assets Total Distribution Substation Page 5 of 1643

C015158 Newport Substation (D-Sub) Total Distribution Substation Page 48 of 1643
C020297 Sac AB Repl Prog Phase 7 NEC DxT Total Distribution Substation Page 80 of 1643
C023852 Inst Ductline Governor St. Prov. Total Distribution Line Page 92 of 1643
C024175 Chase Hill Sub (D_Line) Total Distribution Line Page 107 of 1643
C024176 Chase Hill Sub (D-Sub) Total Distribution Substation Page 141 of 1643
C024179 Coventry MITS (Dist Sub) Total Distribution Substation Page 175 of 1643
C028628 Newport SubTrans & Dist Conversion Total Distribution Line Page 185 of 1643
C028851 Recon. 38F5 and 2227 Greenville Ave Total Distribution Line Page 217 of 1643
C028884 Install Johnston 18F10 Feeder Total Distribution Line Page 223 of 1643
C028920 New London Ave (D-Sub) Total Distribution Substation Page 233 of 1643
C028921 New London Ave (D-Line) Total Distribution Line Page 261 of 1643
C028932 Recon. 0.5 Miles Segment of 2232 Total Distribution Line Page 289 of 1643
C032258 ACNW VIt47 Full Rebuild Prov Total Distribution Line Page 293 of 1643
C033535 Johnston Sub 12.47 kV Expansion Total Distribution Substation Page 304 of 1643
C034002 Johnston Sub 12kV Expansion Getawa. Total Distribution Line Page 314 of 1643
C035087 DOTR-Apponaug Circulator Imprv Warw Total | Distribution Line Page 324 of 1643
C036072 Johnston #18 Substation Expansion Total Distribution Substation Page 335 of 1643
C036093 Elmwood#7Replace 23KV Groun Bank Total Distribution Substation Page 345 of 1643
C036230 Langworthy Substation (D-Sub) Total Distribution Substation Page 353 of 1643
C036397 Clarkson - new 13F10 feeder (line) Total Distribution Line Page 363 of 1643
C036450 83F2 Load Relief - New Fdr (Dline) Total Distribution Line Page 372 of 1643
C036516 Kilvert St 87 - New Fdr (DLine) Total Distribution Line Page 378 of 1643
C036522 Kilvert St 87 - Install TB#2 Total Distribution Substation Page 390 of 1643
C043085 D/F Sockanosset #2 TRF Total Distribution Substation Page 409 of 1643
C044972 LN13_Paving and sewer Total Facilities/IT/Telcom Page 418 of 1643
C045657 DOTR-Repl Bridges No.475 & 476 E.P. Total Distribution Line Page 422 of 1643
C045680 MELR13_Replace windows Total Facilities/IT/Telcom Page 428 of 1643
C046352 Volt Var Dline Rl Pilot Project Total Distribution Line Page 443 of 1643
C046386 BITS Wakefield Sub Upgrades (D-Sub) Total Distribution Substation Page 467 of 1643
C046397 Fdr 1109A - Install Cable Dorrance Total Distribution Line Page 495 of 1643
C046398 Memorial Blvd Easton's Beach inst d Total Distribution Line Page 499 of 1643
C046399 Fdr 1103 Inst Cable So Main St Prov Total Distribution Line Page 508 of 1643
C046400 Capital Ctr Fdrs - Elim T-body join Total Distribution Line Page 514 of 1643
C046405 Fdr 1113 Inst Cable Fountain St Pro Total Distribution Line Page 523 of 1643
C046406 Fdr 1109B Inst Cable Pine St & west Total Distribution Line Page 529 of 1643
C046506 Tunk Hill Road, Scituate RI, Storm Total Distribution Line Page 535 of 1643
C046697 Hope Substation Flood Restoration Total Distribution Substation Page 544 of 1643
C046831 CLARKE 65J12 Feeder Upgrade (D-Sub) Total Distribution Substation Page 548 of 1643
C046832 CLARKE St Feeder Upgrades (D-Line) Total Distribution Line Page 557 of 1643
C047377 IRURD Wethersfield Commons Total Distribution Line Page 566 of 1643
C047396 IRURD Silver Maple Drive Total Distribution Line Page 577 of 1643
C047397 IRURD Cedarhurst. Total Distribution Line Page 583 of 1643
C047422 IRURD Maplewood Total Distribution Line Page 589 of 1643
C047495 DG SVC OClI Solar RI-233 Total Distribution Line Page 600 of 1643
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C048596 Kents Corner - Replace VRs Total Distribution Substation Page 633 of 1643
C048687 LIN13_ Renovate Lincoln Ops Center Total Facilities/IT/Telcom Page 639 of 1643
c048717 DOTR-EMain/WMain Int Recon Total Distribution Line Page 657 of 1643
C049140 Randall St Bridge Ductline. Prov Total Distribution Line Page 663 of 1643
C049681 Clarkson - EMS Expansion Total Distribution Substation Page 669 of 1643
C049682 Warwick 52 - EMS Expansion Total Distribution Substation Page 675 of 1643
C049726 UG Fdrs 1141-1143 Hurr Barrier Prov Total Distribution Line Page 681 of 1643
C049910 Southeast Sub MC Retirement (DLine) Total Distribution Line Page 687 of 1643
C049981 Nsnvlle 127W41 New Customer Load Total Distribution Line Page 703 of 1643
C050006 Hyde Ave MC Retirement (D-Line) Total Distribution Line Page 712 of 1643
C050017 Daggett Ave MC Retirement (D-Line) Total Distribution Line Page 726 of 1643
C050699 Hopkins Hill #63 - EMS Expansion Total Distribution Substation Page 735 of 1643
C051202 13F1 Elim T-Body Joints Prov Total Distribution Line Page 741 of 1643
C051203 LNG Plant Svc Terminal Rd Prv DLine Total Distribution Line Page 745 of 1643
C051204 LNG Plant Svc Terminal Rd Prv DSub Total Distribution Substation Page 759 of 1643
C051212 South St repl indoor subst D-SUB Total Distribution Substation Page 773 of 1643
C051213 South St repl indoor subst D-LINE Total Distribution Line Page 804 of 1643
C051385 Central Falls Sub Relief Total Distribution Line Page 836 of 1643
C051496 Toray Plastics (12.5MW GT) Total Distribution Substation Page 847 of 1643
C051625 South Street Transformer Spare. Total Distribution Substation Page 853 of 1643
C051824 Lafayette Sub Transformer Replaceme Total Distribution Substation Page 859 of 1643
C052686 Prov RI Survey/Repl UG sec. cables Total Distribution Line Page 874 of 1643
C052964 IRURD Rollingwood Total Distribution Line Page 878 of 1643
C053111 Volt Var - IT/IS Total Facilities/IT/Telcom Page 890 of 1643
C053266 NW VIt 122 Kinsley Bldg, Prov. Total Distribution Line Page 914 of 1643
C053268 Pawtucket No 1 Bus Sect 73 Relief Total Distribution Line Page 920 of 1643
C053646 Quonset Sub Expansion (D-Sub) Total Distribution Substation Page 931 of 1643
C053647 Quonset Sub Expansion (D-Line) Total Distribution Line Page 949 of 1643
C053964 Nasonville TRF LTC Damage/failure. Total Distribution Substation Page 967 of 1643
C054005 SHARPE BUILDING ASSC-Foundry Bld 4 Total Distribution Line Page 973 of 1643
C054012 MELR15_Renovations PHASE 1 Total Facilities/IT/Telcom Page 979 of 1643
C054323 Franklin SquareBreaker Replacement Total Distribution Substation Page 993 of 1643
C054666 MELR15_Light Stores Roof Replacemen Total Facilities/IT/Telcom Page 999 of 1643
C054788 ValleySub 102 NERC CIP v3.25 Total Distribution Substation Page 1005 of 1643
C054909 Warwick Mall Trf 2 Failure Total Distribution Substation Page 1011 of 1643
C054929 Fox Pl, Providence, RI Total Distribution Line Page 1015 of 1643
C055268 AMGEN 35 kV-Second Feeder Service Total Distribution Line Page 1021 of 1643
C055357 Rl UG Cable Repl Program - Fdr 1111 Total Distribution Line Page 1043 of 1643
C055359 Rl UG Cable Repl Program - Fdr 79F1 Total Distribution Line Page 1052 of 1643
C055367 Rl UG Cable Repl Program Fdr 54K21 Total Distribution Line Page 1056 of 1643
C055369 Rl UG Cable Repl Program Fdr 54K23 Total Distribution Line Page 1065 of 1643
C057169 Rl Streetlighting & Controls Pilot Total Distribution Line Page 1069 of 1643
C058179 General Dynamics, N Kingstown RI Total Distribution Line Page 1075 of 1643
C058287 IRURD Ferncliffe Farms URD Total Distribution Line Page 1081 of 1643
C059539 MELR15_Renovations PHASE 2 Total Facilities/IT/Telcom Page 1092 of 1643
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C059579
C059882
C061711
C061986
C063246
C063546
C064266
C065470
C068686
C069711
C070026
C070246
C070466
C072027
C072689
C075445
C075860
C076923
C077042
CD00002
CD00135
CD00518
CD00526
CD00528
CD00529
CD00530
CD00531
CDO00533
CD00534
CD00641
CD00648
CD00649
CD00659
CD00686
CD00696
CD00722
CD00723
CD00766
CD00824
CD00827
CD00916
CD00937
CD00972
CD00978
CD00997

Fdr 3324 Install Cable Transf Leads Total
Flood Contingency Plan NECO - D Total
MDT16_Facility Purchase Total

Moses Brown School, Providence Rl Total
Franklin Sq Fire Escape Replacement Total
MELR16_Renovations PHASE 3 Total
Clarkson St New Feeder 13F10 Total
Recloser Communication Upgrade - Rl Total
Franklin Sq Breaker Replacements Total
Franklin Square Protection Scheme Total
New Svc Bs Eagle St Providence Rl Total
IRURD Immokolee Dr, Portsmouth Total
Valley #102 22T Replacement D/F Total
INVP 4055 - Rl Renewable Energy Total
350 Eddy St, Providence Total

RI Royal Disconnect Replacement Total
Geneva Sub Equiment Replacement Total
RI VVO/CVR Feeder Licenses Total
LINC17_Backup Control Total

Miriam Hospital Second Feeder Servi Total
[-195 Contract 14 - Providence Total

Spare Transformer - Peacedale & 8 o Total
EMS Add-Peacedale 59 RI Total

EMS Expansion - Natick 29 Substatio Total
EMS Expansion - Hospital Sub 146 Total
EMS Expansion - ElImwood Outdoor 7 Total
EMS Expansion - Division Street 61 Total
EMS Expansion - Lincoln Ave 72 Total

EMS Expansion - Old Baptist 46 Total
Retire Pawtuxet Substation (D-Line) Total
Eldred Sub Asset Replacement (D-Sub Total
Gate 2 Substation (D-Sub) Total

Eldred Sub Asset Replacement(D-Lin Total
IRURD Carriage Drive Total

Mobile Sub - Replace MSID#9734 Total
New Shun Pike Substation - 23kV Lin Total
New Shun Pike Substation-23kV Sub Total
[-195 Contract 15 - Providence Total

Radio Improvement Project. Total

IRURD South Rd Est So. Kingstown Total
Wood River - EMS Expansion Total

IRURD Village Green Rehab Total

New Highland Drive Substation - DSu Total
New Highland Drive Substation - DLi Total
ACNW Vault 34 Reconstruction Prov Total

Distribution Substation
Distribution Substation
Facilities/IT/Telcom
Distribution Line
Distribution Substation
Facilities/IT/Telcom
Distribution Substation
Distribution Line
Distribution Substation
Distribution Substation
Distribution Line
Distribution Line
Distribution Substation
Facilities/IT/Telcom
Distribution Line
Distribution Substation
Distribution Substation
Facilities/IT/Telcom
Facilities/IT/Telcom
Distribution Line
Distribution Line
Distribution Substation
Distribution Substation
Distribution Substation
Distribution Substation
Distribution Substation
Distribution Substation
Distribution Substation
Distribution Substation
Distribution Line
Distribution Substation
Distribution Substation
Distribution Line
Distribution Line
Distribution Substation
Distribution Line
Distribution Substation
Distribution Line
Facilities/IT/Telcom
Distribution Line
Distribution Substation
Distribution Line
Distribution Substation
Distribution Line
Distribution Line

Page 1102 of 1643
Page 1108 of 1643
Page 1124 of 1643
Page 1136 of 1643
Page 1142 of 1643
Page 1148 of 1643
Page 1157 of 1643
Page 1163 of 1643
Page 1173 of 1643
Page 1190 of 1643
Page 1196 of 1643
Page 1202 of 1643
Page 1206 of 1643
Page 1219 of 1643
Page 1236 of 1643
Page 1242 of 1643
Page 1246 of 1643
Page 1251 of 1643
Page 1268 of 1643
Page 1280 of 1643
Page 1289 of 1643
Page 1303 of 1643
Page 1307 of 1643
Page 1313 of 1643
Page 1319 of 1643
Page 1325 of 1643
Page 1331 of 1643
Page 1337 of 1643
Page 1346 of 1643
Page 1352 of 1643
Page 1358 of 1643
Page 1367 of 1643
Page 1399 of 1643
Page 1408 of 1643
Page 1414 of 1643
Page 1422 of 1643
Page 1438 of 1643
Page 1454 of 1643
Page 1468 of 1643
Page 1477 of 1643
Page 1483 of 1643
Page 1489 of 1643
Page 1498 of 1643
Page 1521 of 1643
Page 1544 of 1643
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CD01093 KENTS CORNER transformer contingenc Total Distribution Line Page 1550 of 1643
CD01097 Warwick Mall Substation Flood Resto Total Distribution Substation Page 1556 of 1643
CcDho1101 Kent County 2nd Transformer (D-Sub) Total Distribution Substation Page 1564 of 1643
CD01102 Hunt River Substation Retirement Total Distribution Substation Page 1592 of 1643
CD01194 Repl Padmt Swgr mult locns 79F1-13F Total Distribution Line Page 1620 of 1643
CD01242 Pontiac Substation Flood Restoratio Total Distribution Substation Page 1626 of 1643
CD01243 Pontiac Substation Flood Restoratio Total Distribution Line Page 1635 of 1643
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C003693

Woonsocket Sub New 115/13 kV Sub




File Edit Subsystem EBatch  Admin  Preferences
| ( [ | = ¥
:  Projects Assets Tables R MyPPlan

The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been RedactedRIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 6 of 889

Windaw  Help

= (=
Calc Print in

# Funding Project Estimates - Summary

C003693 Current Total Authorized Amount: $5,10... -El

Project Humber [C003693

Title I\b‘oonsockel Sub New 115/13 k¥ Sub

Budget Yersion |Default [active]

Revision |

Revision Status [Approved

Revision No. I 28

Est Start Date | 04/01/2004
E st Complete D ate I o/os2013
Est In Srvc Dalel 11/30/2012

Capital Im
Expenze Im
Jobbing] s0.00
Retirement IW

Removal $80.000.00

Total [excl. Hels.]l $5.100.000.00
Credits I $0.00
Het I $5.100.000.00

Revision Info | Other Updalesl

—Spending E stimates:

Grid Estimates |

— Property Estimates:

UUnit Estimates |

Forecast |

Create As Built |

Summarnize from Wi |

Copy Estimate |

Delete Uszed Estimates I

Revision I 280f 28 K | < | > | H |
Find Revision Send| for, Approval I

[ Show "Budget Only* Revisions

~Edit —————— — Other:
Hew Hevision | Revision Comments |
Delete Revision | Heleazed Dollars |
Update |
Update With Actuals | Substitution |
Import Estimates | Slide |
Yerzion Compare | Cloze |

‘ Record |1 of 1
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Audits I
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C003693 USSC #: USSC0408P31R1
Revision: 28 Budget Version: Default
Project Title: Woonsocket Sub New 115/13 kV Sub

Project Description: 03857 Woonsocket Sub New 115/13 kV Sub

Project Status: Closed

Responsible Person: MAXIMOVICH, GEOR Initiator: PowerBatch,
Spending Rationale: Asset Condition Funding Type: P Dist by Transmission Sub Rl
Budget Class: Asset Replacement

Capital by Category:
Program Code:

Project Risk Score: 41 Project Complexity Score: 29

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 4/1/2004 Est Complete Date: 1/1/2013

Est In-Service Date: 11/30/2012

TTD Actuals: $5,248,878 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$4.965,000 $55,000 $80,000 5,100,000 $0

Justification / Risk Identification:

Woonsocket substation # 26 is located in North Smithfield RI. Transmission Planning issued in 2007 a 10-year area
study report for transmission system in Rhode Island and National Grid's footprint in neighboring Southeastern
Massachusetts (SEMA) that recommended a new 115 kV breaker in an existing bay at Woonsocket substation to
accommodate a low profile distribution substation. The 2009 Distribution Annual Plan confirmed the need of
Woonsocket substation expansion and feeders addition.

O P T T P L

Project Scope:

03857 Woonsocket Sub New 115/13 kV Sub. The project involves the addition at Woonsocket # 26 substation of a
115KV transmission tap, a 115kV circuit breaker, a 115 kV circuit switcher, a 115/13.8 kV power
transformer, a 13.8 kV metal-clad switchgear with four feeder positions, a metal enclose capacitor bank
and getaway ducts and manhole system for four new 13.8 kV feeders. The main driver for this project is asset
replacement, increased reliability, and load growth.

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 5/8/2013 10:32:12 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Fnerav Infrastructire Information (CFIN

nationalari

Titie:

install new 115/13.8 kV
distribution substation and

Woonsocket Substation #26 | Sanction Paper #: | USSC0408P31R1 |

four feeders
Project #: 03488, C03693, 24279, Sanction Type: Re-Sanction
C15200
Operating The Narragansett Electric | Date of Request: | 12/14/11
Company: Company
Author: Scott Sobolewski / Sponsor: Chris Root

George Maximovich

Utility Service: | Electricity T&D

1

Executive Summary

1.1

1.2

Sanctioning Summary:
This paper requests the re-sanction of Project #5 C03488, C03693, C24279 and C15200
in the amount of $10.630M and a tolerance of +/-10% to continue with consfruction to
completion and closeout activities.

The re-sanction amount is $10.630M broken down into:

$10.210M Capex
$ 0.183M Opex
$ 0.237M Removal

Note the originally requested sanction amount of $9.400M and a tolerance of+/-10% was
approved for $4.400M in June 2009 for DxD projects and $5.000M in February 2010 for
TxT and BxT projects. The project is approximately 79% complete and $8.390M has been
spent to date. This paper is requesting approval for additional $1.230M for a re-sanction
approval of $10.630M to allow completion and close out of this project.

Brief Description:

The project involves the addition at Woonsocket # 26 substation of a 115kV fransmission
tap, a 115KV circuit breaker, a 115 kV circuit switcher, a 115/13.8 kV

power transformer._a 13.8 kV metal-clad switchgear with four feeder positions, a metal
enclosed apacitor bank and getaway ducts and manhole system for four new
13.8 kV feeders. The main driver for this project is asset replacement, increased
reliability, and load growth.

Woonsocket substation # 26 is located in North Smithfield RI. Transmission Planning
issued in 2007 a 10-year area study report for transmission system in Rhode Island and
National Grid's footprint in neighboring Southeastern Massachusefts (SEMA) that
recommended a new 115 kV breaker in an existing bay at Woonsocket substation to

Page 1 of 27
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ationa

accommodate a low profile distribution substation. The 2009 Distribution Annual Plan
confirmed the need of Woonsocket substation expansion and feeders addition,

These new feeders will have the capacity and feeder configuration to provide strong

feeder ties with Riverside 108W61 and 108W82.

In addition, upon completicn of this

project, the temporary transformer currently in use at West Farnum will be removed and
transferred back to the system transformer pool. Finally, the load relief provided from this
project will aiso provide load relief to Nasonville 127 Substation and aliow for the
extension of a second feeder fo Pascoag Municipality.

This paper requests a re-sanction due to additional scope as the project progressed
during the final engineering and construction phase and an initially low construction
estimate based on preliminary engineering documentation. This is detailed further in the
Key Variances section of the paper.

1.3 Summary of Projects:

Project Project Title Estimate Amount
Number ($M’s)
03488 115 kV Tap Woonsocket Sub New 0.580
115/13.8 kV
C03693 Woonsocket Sub New 115/13 kV Sub 5.100
C24279 Woonsocket Sub New 13 kV Sub/gear 3.200
C15200 Woonsocket Substation #26 — Install 1.750
Four New Distribution Feeders
Totali 10.630
1.4 Associated Projects:
Project Project Titie Company Estimate
Number Amount ($)
Total | $
Page 2 of 27
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1.5 Prior Sanctioning History (including relevant approved Strategies):
Date Governance | Sanctioned Paper Title Sanction Type
Body Amount
February AMIC $5.000M Woonsocket Sanction
16, 2010 Substation

Reinforcements to
Accommodate a New
115/13.8kV Distribution

Substation
June 10, DCIG $4.400M Woonsocket Sanction
2009 Substation #26 — Install

new 115/13.8 kV
distribution substation
and four feeders.

April 2, DCIG $0.158M instail a New 115/12.8 Strategy
20038 kV Distribution
Substation and four

feeders in Woonsocket
Substation yard, Rl

May 22, AMIC $2.700M Strategy to Reinforce Strategy

2007 Greater Rhode Island
Transmission System
(Greater Rhode island
Transmission Study)

Latest approval $0.404 $0.028 $0.068 $0.500
Re-Sanction Amount $0.480 $0.028 $0.072 $0.580
Change* $0.076 0 $0.004 $0.080

Over [ Under Exp

Latest approval $4.365 $0.055 $0.080 $4.500

Re-Sanction Amount $4.965 $0.055 $0.080 $5.100

Change™ $0.600 $0.000 $0.000 $0.600
Page 3 of 27
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S Sanction Paper ﬂ@jﬁ%@ ﬂ@,
Over |/ Under Expendlture AnaEys:s C24279

Summary Ana!ysm" "(M’s) Capex Opex Removai
Latest approval $2.870 $0.030 $0.000
Re-Sanction Amount $3.165 $0.035 $0.000
Change* $0.265 $0.005 $0.000

Over / Under Exg enditure Analysns C1 5200 _ _

Summary Analysls (Ni’s) Capex-s_ - Opex Removal b Totai
Latest approval $1.200 $0.030 $0.180 $1 500
Re-Sanction Amount $1.600 50.065 $0.085 $1.750
Change™ $0.310 $0.035 $(0.095) $0.250
Next Planned Sanction Review:
Date (Month/Year) Purpose of Sanction Review
November 2012 Project Closure
Category:
Category Reference to Mandate, Policy, or NPV Assumptions
[_] Mandatory Distribution Planning Criteria

Policy-Driven

[] Justified NPV

Asset Replacement

1.8 Asset Management Risk Score
C03488, C03693, C24279 & C15200
Asset Management Risk Score: 41

Reliabifity

Primary Risk Score Driver: (Policy Driven Projects Only)

[ ] Environment [ ] Health & Safety

1.2 Complexity Level: {if applicable)

High Complexity

US Sancticn Template Rev 1

[] Medium Compiexity [] Low Compilexity

Complexity Score: 29

Page 4 of 27
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1.10 Business Plan:
Business Plan Name | Project included | Over / Under Project Cost
& Period in approved Business Plan relative to
Business Plan? approved
Business Plan
(%)
Dist- Current 5 year XIYes [INo [[{ Over [JUnder | $0.283M
Spending Plan
FY12-16 Budget
Trans- Current 5 year Yes [ |No |[[]Over Under | $0.682M
Spending Plan
FY12-16 Budget
1.11 If cost > approved Business Plan how will this be funded?
N/A
1.12 Distribution Current Planning Horizon:
Company Name Current planning horizon
Prior Yri Yr 2 ¥Yr3 Yr4 Yr5 Yr7+
$M YR'S 111z 12113 1314 14/15 15M6 Total
Proposed Capex
investment 4.090 4.864 0.776 9.730
Proposed Opex
Investment 0.026 0.108 0.021 0.155
Proposed Removal
investment 0.001 0.145 0.019 0.185
CIACT
Reimbursement 0.000
Total 41171 IV S0.876 | S0.000 | 50.000 | s0.000 | so86n 510.050
FPage 5 of 27

US Sancti

on Template Rev 1

14



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 14 of 889

national

US Sanction Paper

1.13 Transmission Current Planning Horizon:

Company Name Current planning horizon
Prior Yr1 Yr2 Yr3 Yréd Yr5 Yr7+

$M YR’S 11/12 12113 13/14 14115 16/16 Total
Proposed Capex
investment 0.140 0.335 0.005 0.480
Proposed Opex
Investment 0.001 0.027 0.028
Proposed Removal
Investment 0.072 0.072
CIAC
Reimbursement 0.000
Total S014T | 30434 | S0.005 | S0.000 | 30.000 | 30000 | 30.000 | 30580

1.14 Resources:

Resource Sourcing

Engineering & Design Resources to be internal 4 Contractor
provided

Construction/Implementation Resources to Internal <] Contractor
be provided

Resource Delivery

Availability of internal resources to deliver [ IRed |[]Amber | X Green
project:
Availability of external resources to deliver | [ |Red | [ | Amber | [X] Green
project:

Operational Impact
Qutage impact on network system: | iRed | | Amber Green
Procurement impact on network system: ' |Red || | Amber Green

1.15 Key Issues (include mitigation of Red or Amber Resources):

1 A detailed outage plan was prepared and construction activities are coordinated with
the construction and outage sequence of other projects in this area.

2
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1.16 Key Milestones:

Milestone Target Date:
(Month/Year)
Construction Start June 2011
Project Resanction December 2011
Construction Complete May 2012
Submit Facility Rating to 1ISO November 2011
Ready for Load - RFL June 2012
Project Closure Report November 2012

1.17_Climate Change:
Are financial incentives (e.g. carbon credits) available? ;[ ! Yes No

Contribution to National Grid’s 2050 80% | DX Neutral | [_] Positive |[ | Negative
emissions reduction target:

impact on adaptability of network for Neutral |[ | Positive || ] Negative
future climate change:

1.18 List References:

1 2009 Disfribution Annual Plan (2009- 2014)
2 2007 The Greater Rhode Island Transmission Planning Study
3

2004 *Replacement of Temporary West Farnum Distribution Supply Transformer” —

Part 2 of the North Blackstone Valley Area Supply Study. By: John Fritz and Frank
Carro

Page 7 of 27
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2 Recommendaticns:

The Sanctioning Authority USSC is invited to:
(a) APPROVE the investment of $10.630M and a tolerance of +/- 10%

(b) NOTE that Scott Sobolewski is the Distribution Line Project Manager and George
Maximovich is the Substation Project Manager and have the approved financia!
delegation.

Signatu ré/ Zéifﬂ”}%i " { : .. "’?@f ........ Date..... / /{;// &

Project Sponsor: Christopher E. Root, Senior Vice President Network Strategy

3 Decisions

The US Sanctioning Committee (USSC) approved this paper at a USSC meeting held
on December 14, 2011

Signature,.%... M ........................... Date...!/.l@. /1 =N

Lee S. Eckert
US Chief Financial Officer
Chairman, US Sanctioning Committee
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4 Sanction Paper Detaif

Title: Woonsocket Substation #26 - | Sanction Paper #: | USSC0408P31R1
Install new 115/13.8 k¥
distribution substation and
four feeders

Project #: 03488, C03693, C24279, Sanction Type: Re-Sanction
C15200

Operating The Narragansett Electric Date of Request: | 12/14/11

Company: Company

Author: Scott Sobolewski / George | Sponsor: Chris Root
Maximovich

Utility Service: | Electricity T&D

4.1

4.2

Background

The 345/115/13.8 kV transformer at West Farnum substation, North Smithfield, R} failed
in November of 2001. A temporary 115/13.8 kV transformer was installed to supply the
two distribution feeders at West Farnum. Upon completion of the proposed project the
temporary transformer at West Farnum will be removed and transferred back to the
system spare transformer pool.

in November of 2006 the power transformer at Riverside substation in the same general
area failed. The existing 42 MVA transformer was replaced with a 33 MVA system spare.
The reduced capacity has resulted in decreased area reliability during certain area
contingencies.

In 2007 Transmission Planning issued a 10-year area study report for transmission
system in Rhode Island and National Grid's footprint in neighboring Southeastern
Massachusetts (SEMA) that recommended a new 115 kV breaker in an existing bay at
Woonsocket substation to accommodate a low profile distribution substation.

In 2007 the Town of Pascoag requested an increase in the capacity to their facility in
Burrillville. This will require a second distribution feeder to supply their projected load.
The recommended plan invoives instailation of a new 115/13.8 kV Distribution substation
within the existing Woonsocket #26 substation fence. This plan will improve asset
replacement, reliability, and load growth conditions.

The originally requested sanction amount of $9.400M and a tolerance of+/-10% was
approved for $4.400M in June 2009 for DxD projects and $5.000M in February 2010 for
TxT and DxT projects. The project is approximately 79% complete and $8.390M has
been spent to date.

Drivers

The main drivers for these projects are asset replacement, increased reliability, and load
growth.

These projects will provide load relief to Riverside, Nasonville, and Staples Substations.
In addition, the new feeders from Woonsocket Substation will permit the removal of all
15kV load from the West Farnum Substation. Once the load is removed from the West
Famum Substation the 15kV temporary transformer and associated equipment can be
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taken out of service and removed. The removal of the transformer is necessary for the
progression of the R NEEWS project.

The Town of Pascoag is served by the Nasonville 127W43, The loading on this feeder
exceeded 100% in 2010. In order to serve the Town's growing load and address the
127W43 loading an additional feeder is required. Upon completion of the Woonsocket
substation and associated feeder, load will be transferred from the Nasonville 127W42
feeder to Woonsocket 26W41 and 26W47 feeders. The reduced loading on the 127W42
feeder will allow this feeder to be built in a westerly direction along the 127W43 for two
miles. At this point the Nasonville 127W41 can be transferred to the 127W42 to provide
a second feeder to the Town of Pascoag.

This re-sanction is requested for the following reasons:

C03488 — Key Variations
The estimate of $0.500M was approved in February of 2010 for a 115 kV Tap to provide
supply to a new 115/13.8kV substation. The project has spent approximately $0.480M
to date on engineering, permitting, construction, equipment and materials. The project
resanction is requested for the foliowing reasons:

* A design change from the original design of wood poles to a new design based on
steel poles was executed in order to comply with Substation Engineering Standards
due to site location. The design, material and construction variance was $0.050M.

= Alow labor construction estimate on civil and removal activities was estimated which
resulted in a vartance off $0.030M

The total project cost variance was $0.080M.

o Overll.indar - A moun
Detail Analysis (') | . |Expenditure? |
Latest approval $0.500M
Key variation 1 — Design change from original design of < Over [ |Under $0.050M
wood poles 1o steel poles
Key variation 2 — Low construction estimate on civil and Over [ ] Under $0.030M
removal aclivities

C03693 — Key Variations

The estimate of $4.500M was approved in February of 2010 to install a 115kV circuit

breaker, circuit switcher and 40 MVA transformer as part of a new 115/13.8kV

distribution substation. The project has spent approximately $4.600M to date on

engineering, permitting, construction, equipment and materials. The project resanction is

requested for the following reasons:

= Removal of foundations and conduits found during site preparation and initial
excavations. Available drawings used for detail design and construction estimates
indicated that foundations and conduits from previous installation were removed. The
total cost variance was $0.030M.

Page 10 of 27
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Additional fill and grade was required for stability purposes on foundations close to
wetland area based on soil site conditions. The material and construction cost
variance was $0.100M,

Updated grounding analysis and safety calcuiations of touch and step voltages
determined the need of additional grounding conductor, connectors and ground rods
in the 115kV yard. The material and construction cost variance was $0.120M.

A low labor construction estimate on civil and primary works was identified. The
original construction estimate was based in preiiminary engineering documentation.
The total cost variance was approximately $0.350M,

The total project cost variance was $0.600M.

Latest approval

$4.500M

Key variation 1 - Removal of foundations and conduits found Over [ | Under $0.030M
during site preparation & excavations - material and labor

connectors, and ground rods - material and labor cost

cost

Key variation 2 — Additional fill and grade for stability Xl Over [ ] Under $0.100M
purpose in foundations — material and labor cost

Key variation 3 - Additional grounding conductor, Over [ ] Under $0.120M

Key variation 4 — Low Construction Estimate variance Over [ ]Under $0.350M

C24279 — Key Variations
The estimate of $2.900M was approved in June of 2009 to install a 13.8 kV metai-ciad
switchgear with four feeder positions and a metal enclosed 7.2 MVAR capacitor bank.
The project has spent approximately $2.510M to date on engineering, permitting,
construction, equipment and materials. The project resanction is requested for the
following reasons:

Removal of foundations and conduits found during site preparation and initial
excavations. Available drawings used for detail design and construction estimates
indicated that foundations and conduits from previous installation were removed. The
total cost variance was $0.020M.

Updated grounding analysis and safety calculations of touch and step voltages
determined the need of additional grounding conductor, connectors and ground rods
in the 13.8kV yard. The material and construction cost variance was $0.065M.
Material cost variance based material market price and storage cost of 13.8 kV
metai-clad switchgear for nine months. The totai cost variance was $0.180M

A low iabor construction estimate on civil and primary works was identified. The

original construction estimate was based in preliminary engineering documentation.
The total cost variance was approximately $0.035M.

The totai project cost variance was $0.300M.
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Latest approval $2.900M

Key variation 1 - Removal of foundations and conduits found Over [ ]Under $0.020M
during site preparation & excavations - material and labor
cost

Key variation 2 — Additional grounding conductor, DJ Over [ ] Under $0.065M
connectors, and ground rods —material and iabor cost

Key variation 3 — Material market price and storage cost of Over [ ] Under $0.180M
13.8 kV metal-clad switchgear

Key variation 4 - Low Construction Estimate variance D] Over []Under $0.035M

C15200 - Key Variations
The estimate of $1.500M was approved in June of 2009 for the distribution portion of this
project, C15200. The project has spent approximately $0.800M to date on engineering,
permitting, construction, equipment and materials, and project management. The
following key variations resulted in the need for a project re-sanction for C15200:

1) In August of 2011 an updated civil construction estimate was provided for the
installation of the new feeder getaway manhole and duct system. The initial civil
estimate provided did not include Nationai Grid Labor Adders and repaving of the
Woonsocket Substation driveway. The new civil construction estimate increased by
$0.360M.

2) In March of 2011 a Project Change Request was received from Distribution Planning
to increase the scope of the project. This PCR was provided to engineering for a
detailed design and estimate to include the following:

¢ Remove 4 existing reclosers and Install 6 new reclosers.

* Install one 1200kVAR cap bank, one 900kVAR cap bank and one 200 kVAR
capacitor,

Change phasing at three separate locations,

Install three fault indicators.

Install two lead breaks.

Reconductor 300ft of 1/0 Al cable with 477 kemil Al cable.

Perform switching as indicated by Distribution Planning.

The additional work is estimated to cost $0.340M.

3) In August of 2011 the STORMS design estimate was reviewed by the Project Team
for accuracy. It was determined that the estimate included unnecessary labor factors
that increased the estimate considerably. These labor factors were corrected in

STORMS. The resulting adjustment to the STORMS estimate reduced the canstruction
cost estimate by $0.450M.
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This paper is requesting an additional $0.250M tc complete the distribution portion of
this project. The foliowing table indicates the key variations that account for the
difference between the original sanction amount of $1.500M and the requested re-
sanction amount of $1.750M.

Latest approval $1.500M
Key Variation 1 ~ Low construction estimate for civi Over [ ]Under $0.360M
estimate

Key variation 2 — A Project Change Request issued by |

Planning Over [ ]| Under $0.340M
Key Variation 3 — Adjustment to STORMS estimate. [l over Under $0.450M

4.3 Project Description
4.1 Transmission Project C03488

Install a 115kV transmission tap originating within the existing Woonsocket facility to
provide supply to a new 115/13.8kV substation. To facilitate the 115kV tap installation
portions of two transmission lines Q1435 and V148 will be relocated.

4.2 DxT Project C03623

Instail a 115kV circuit breaker, a 115 kV circuit switcher and a 115/13.8 kV -
transformer as part of a new 115/13.8kV distribution substation.

4.3 Distribution substation project C24279

The project involves the instaliation of new foundations, a 13.8 kV metal-clad switchgear
with four feeder positions and a metal enclosed 7.2 MVAR capacitor bank. The metal-
clad switchgear will supply four 13.8 kV feeders.

4.4 Distribution line project C15200

This project establishes four new distribution feeders at the new Woonsocket #26
substation. The underground work consists of the installation of approximately
e 650 feet of 9-way duct,
250 feet of 4-way duct,
150 feet of 2-way duct,
three 4-way manholes,
+/- 2400 circuit feet of 3-1C 1000 kemil Cu EPR 15 kV underground cable and
miscellaneous underground equipment. (see 5.2.4 for copper justification)
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4.4

4.5

4.6

Page 22 of 889
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The overhead work involves the instaliation of
23 poles,
two 15 kV loadbreak switches,
four sets of three 600A disconnect switches,
+/- 3500 circuit feet of 3-477 kcmil Al spacer cable,
+/- 800 circuit feet of 3-477 kemil Al bare primary and misceilaneous overhead
equipment
¢ Install 6 new SCADA controllied reciosers
This project wili remove
s 23 poles,
s one 15 kV airbreak switch,
e +/- 800 circuit feet of 3-336.4 kemil Al bare primary,
e +/-1100 feet of 1-1/0 Al bare primary and miscellaneous overhead equipment.

Benefits Summary
N/A

Business Issues

The Woonsocket #26 substation project is in the five year plan. Installation of the
proposed substation will increase the area reliability and support the projected load
growth. The investment on this project is not tied to any other initiative nor is it applicable
to any costs sharing projects.

Options Analysis

Complete Recommended Cption

Connect a new distribution substation at Woonsocket by adding a 115kV circuit breaker in
the existing 115 kV yard and create a tap position and construct an overhead tap (See
Strategy Paper SG069, approved June 2007). The proposed overhead tap was chosen
over underground option as most cost effective and environmentally friendly. In addition,
the presence of the stream running through the construction site would make permitting
and construction of an aiternative underground tap more difficult and expensive. The
recommended oplion is approximately 79% complete and $8.390M has been spent to
date. The cost for the remainder of the projects is approximately $2.240M for compietion
and close out of this recommended option.

Alternative 2 — Defer the project

This is a refiability-driven project and delaying the in service date would not allow the
Company to support the forecasted load growth and reliability improvement.

Alternative 3 — Do Nothing Option

This is not considered a valid option since it does not meet distribution loading forecast in
the area and does not address reliability improvement.

Page 14 of 27

US Sanction Template Rev 1

23



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 23 of 889

US Sanction Paper ﬂa:ﬂ@ﬂag -

4.7 Safety, Environmental and Project Planning Issues

This project is constructed within the boundaries of the existing Woonsocket #26
substation. The existing facilities remain energized throughout the construction effort.
Nationai Grid safety procedures and best work practices are employed. The substation
site is currently secured with a fence and new construction will be done entirely within the
existing fence perimeter,

The upgrades at the 115kV vyard and the new 115kV transmission tap require
transmission line outages. A detailed outage plan was prepared and construction activities
are coordinated with the construction and outage sequence of other projects in this area.

Installation of the new distribution substation requires no outages.

RI DEM notification for soil disturbing work, wetlands permitting (Request for Preliminary
Determination) and a building permit was required. A request for Prefiminary
Determination was submitted for review to R! DEM, Wetlands Division and a building
permit was submitted for review to the Building Inspector of the Town of North Smithfield,
RI. The permitting process is completed.
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4.9 Permitting

Permit Name Probability Duration Status Estimated
Required (Complete/ Compietion
(Certain/ in Progress | Date
Likely/ Not Applied
Unlikely) For)

Freshwater wetiands | Certain 2 Months Complete

permit from RIDEM

Building Permit Certain 1 Month Complete

Permitting Summary

1) A freshwater wetlands permit from RIDEM pursuant to R.I.G.L. Sec. 2-1-18 et seq. for
alteration of freshwater wetlands. The RIDEM issued an Insignificant Alteration Permit
for the Project on October 21, 2009 (Permit No. 09-0206) (attached as Attachment E).
Please note that this permit also constitutes the authorization from the U.S. Army
Corps of Engineers (ACOE) under section 404 of the Clean Water Act for the work
proposed. The Project qualifies as a Category 2 activity under the Rhode Island
Programmatic General Permit (General Permit No. NAE-2006-2711).

2)The Town of North Smithfield Building Department issued an insignificant determination
on December 1, 2009 with regard to the Erosion and Sediment Control Permit —
Determination of Applicability that was submitted by Vanasse Hangen Brustiin, inc. on
November 3, 2009,

4.10 Investment Recovery

4.10.1 investment Recovery and Regulatory Implications

The proposed project addresses capacity related reliability concerns in the area. in
addition the proposed project supports the company’s regulatory requirements to serve
electric wholesale related projected load.

4.10.2 Customer Impact

This project resuits in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $2,126,000. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.
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0.335

0.027 0.028

0.072 0.072

0.434 0.005 0,000 0.000 0.000 0.000 £.580

2,264 0.300 4.955

0.041 0,005 0.055

0.075 0.005 0.080

2410 0.310 0.000 0.000 0,000 0.000 5.100

2629 0.305 £.000 0.000 0.000 D000 | 5445

0.068 0.005 0.000 0.000 0.000 0.000 | 0.083

0.147 0.005 0.000 0.000 0.000 0000 | 0152

2.844 0.315 9.000 0.000 0.000 8.000 | 5.680

32844 ; X 30000 $0.000 | S0.
Prior Year YR 1 YR 2 YR3 YR4 YRS

Project Costs per Business Plan Spending* 112 1213 13014 14415 1818 YRe+  Totl
1 251 3.000 0509 0.000 0.000 0.600 0000 | 6011

0.010 0,084 0,009 0.000 0.000 0.000 0000 | 0103

0,000 0.224 0.024 0.000 0.000 0.000 0000 | 0.248
2521 3.308 0.533 0.000 0.000 0.000 0.000 $6.362

Prior Year YR 1 YRZ YR3 YR 4 YR5

Variance (Business Plan-Project Estimate) Spending  11/12 1213 13144 14415 15116 YR 6+ Total
’ dtap el 0000 0.371 0185 0.000 £.000 0.000 0000 | 6.566
0.000 0.0%6 0.004 0,000 0,000 0.000 0000 | 0.020

0.000 0077 0.019 0.000 4.000 0.000 0000 | 0.006
0.000 0.464 0.218 0.000 0.000 0.000 0.000 $0.682
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Distribution Cost Summary Table

1.675 1.270 0.220 3.165

0.017 0.017 0.001 0.035
0.000 0.000 0.000 ©.000
1.682 1.287 0.221 0.000 0.000 0.000 0.000 3.200
0.044 1300 0256 1.600
0.000 0.050 0.015 0.065
0.001 0.070 0014 0.085
0.045 1.420 0.285 0,000 0.000 0.000 0.000 1,750
1719 2570 0.475 0.000 0.000 0.000 0.000 4,765
0.017 0.067 0.016 0.000 0.000 0.000 0.000 0.100
0.001 0.070 0.014 9.000 0.000 0.000 0.000 0.085
1737 2707 0.506 0.000 0.000 0.000 0.000 4.950
31737 $2.q07 $0.505 $0.600 $0.000 $0.000 | S0.000 | )

 Project Budget Summary Table

Prior Year YR1 YR2 YR3 YR 4 YRS
Project Costs per Business Plan Spending* 11112 12113 1314 14i15 1616 YR 6+ Total
i 1.719 2,205 0.300 0.000 0.000 0.000 0.000 4.224
0.017 0.159 0.009 0.000 0.000 0.000 0.000 0.185
0.001 0.233 0.024 0.000 0,000 0.000 0.000 0.258
1.737 2,507 0333 0.000 0.000 0.000 0.000 $4.667
Prior Year YR 1 YR 2 YR3 YR4 YR 5
Variance {Business Plan-Project Estimate) Spending  11/12 12113 13i14 1415 15186 YR &+ Total
‘ : pex.. .| 0000 {0365) | (0.176) 0.000 4400 0.000 0000 | (0.561)
0.000 0.092 (0.007) 0.000 0.000 0.000 0.000 0.085
0.000 0,163 0.010 0.000 0.000 0.000 0.000 0.173
0.000 {8.110) {0.473) 0.000 0.000 0.000 0.000 ($0.283)

4.11.3 Cost Assumptions

The overall substation, transmission and distribution line projects estimate of $10.630M
is a project grade estimate (-10% to +10%).

Standard material procurement process to be foliowed, and there are no expected
delivery delays.

Standard material and equipment procurement process is to be performed in parallel
with Finai Design.
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4.11.4 Net Present Value / Cost Benefit Analysis
Not financiaily driven.

4.11.5 Additional Impacts
Nane

4.12 Statements of Support

4.12.1 Supporters

Role Name Responsibilities

Endorses relative to 5-year
business plan or emergent work
Endorses Cost, Scope, Schedule,
Project Management Daniel Glenning and Quality and support of all
stakeholders

Endorses Cost, Scope, Schedule,

Investment Planning Ray Morey

Project Management Prabhjot Anand and Quality and support of all
stakeholders
Resource Planning Mark Phillips Resource Planning

Transmission/Substations
Endorses Resources, cost

Resource Planning Jim Patterson Jr estimate, schedule, and Portfolio
Alighment

Eilectric Transmission Carol Sedewitz Transmission Planning

Planning

Transmission Engineering Mark Browne Transmissicn Engineering

Transmission Asset Owner Peter Altenburger Asset Management
Transmission

Distribution Asset Qwner Rob Sheridan Asset Management
Distribution

Substation Engineering and John Gavin Substations

Design

Protection and Len Swanson Protection and

Telecommunications Telecommunications
Endorses scope, design,

Engineering/Design Bob Brawley conformance with design
standards

Construction Fred Raymond In-House Construction

Transmission Control Center | Will Houston New England Control Center

Page 20 of 27
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nationalor

Reviewer List Name

Finance Stephen Nigloschy
Regulatory Peter Zschokke
Procurement Art Curran
Jurisdictional Delegates Jennifer Grimsley

5 Appendices

5.1 Project Cost Breakdown

Project Cost Breakdown

Cost Category

T DxT Description
C03488 | CD3693 00 | of Cost

Material

Labor

Other

Transportation

Reimbursement

Labor Adders

Contractor

AFUDC

Salvage

Removai

Q&M

Retirement

Total:

| 0580 | 5100 | 3.200 | 1.750 |

US Sanction Template Rev 1

Page 21 of 27
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5.2 Other Appendices

53 5.21 Woonsocket Substation #26 - One Line Diagram

Woonsocket #26
Proposed One-fine for new 115-13.8 kV

Page 22 of 27
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522 Proposed Layout of 115kV Tap and New Distribution Substation

Page 23 of 27
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3.2.3 Woonsocket 26W1, 26W3, 26WS5, and 26W7 Feeders

R W
W

Fisers;

WEST PARNUM

50;9“ - new ecloser PR

Page 24 of 27
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54 524 Project Change Request
Project Change Reguest
Project Identification Date: 3117/11
Project Name: Wooncocket Sub — 4 Dist Fdrs
Project Funding Number: C15200 Change Number:

Work Order Number: _ WR#5642331. WR#5612308, WR#5612058, WR#5567170

Project Manager: Scott Sobolewski
5.4.1 Change Request Information

[ category 1 - Configuration Change

] Category 2 - Minor Change

4 Category 3 - Major Change

O Category 4 - FY Spend or Target Change

Request Date: 3/17/2011

Requested By: Joel A Rivera Department: Distribution Planning

Description of Change:
Changes include distribution line work that is needed to support the feeder arrangements for the new
Woonsocket Substation and to facilitate a construction sequence in support of the NEWS project.

Scepe Impact: What is being changed, added replaced or deleted?
Remove 4 existing reclosers and Install 6 new reclosers.

Install one 1200kVAR cap bank, one 900kVAR cap bank and one 200 kVAR capacitor.
Change phasing at three separate locations.

Install three fauit indjcators.

Instali two load breaks.

Reconductor 300ft of 1/0 Al with 477 Al

Perform switching as indicated by Distribution Planning.

Schedule Impact: What are the sehedule impacts?

This scope change will add approximately 1,030 hours to the schedule. This work will be executed once
the overhead work for the new feeders is complete. There should be no impact to the ready for load date,
as currently we are scheduled to be complete with the new feeder overhead work by September 2011,

Is the ready for load date impacted? No
What is the impact?
I YES; RFL Date changed to

Page 25 of 27
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Quality Impact: What is the quality or testing impacts?
N/A
Project Change Reguest Continued
Cost Impact; What are the estimated costs to the project?
Description Man hours Cost Cost Adders or Total Cost
Burdens
Engineering Labor 50
Construction Labor 870.5
Operations Labor
(testing and 100
commissioning)

Material Cost

Consultant or
Contractor Cost

Other Cost
Total Cost ‘ $339,020

Impacts Delegation of Authority (DOA)? Yes <] No []

Change Request Cause Codes

] A) Inaccurate existing drawings

L] B) Design Error

(] © Material Substitution

[] D) Installer preference, instalt ability/maintain ability issue
D E) Working clearance issue, field interference

B4 ¥) Scope Change

O] G) Safety Issue

D H) Other (Please Explain)

Page 26 of 27
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Acceptance Information
Accepting Name: _ Rob Sheridan

Role: _Sponsor

Action:  Approve: [ Reject: []

Accepting Comments:

Indicated that this scope change supported the scope and schedule of the NEWS project.

Accepting Signature:
. Robert D, Skeridan

Date: __7/28/2011

Approver Information

Project Manager Signature:

Scott Sobolewski
Date:

Project Sponsor Signature:

Date:

Change Review Committee Signature:

Date:

Need to go to Change Review Committee? Yes [ Ko

Page 27 of 27
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C005414

Revision: 8

USSC #:

Budget Version:

Project Title: Farnum Pike Sub 115 kV Dist Assets

Project Description: 03245 Farnum Pike Sub_115 kV Dist Assets

Default

Project Status: Closed

Responsible Person: PARENTEAU, STEVE

Spending Rationale: System Capacity & Performance Funding Type:

Budget Class: Load Relief
Capital by Category:
Program Code:

Project Risk Score: 49

Initiator:

Szymanowski, Slawon

P_Dist by Transmission Sub RI

Project Complexity Score: 15

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 9/1/2004

Est In-Service Date: 12/1/2008

TTD Actuals: $3,201,087
Cost Breakdown Capital Expense
$3,065,000 $85,000

Est Complete Date: 6/30/2009

As Of:

Removal

$130,000

10/2/2017

Total Credits

$3,280,000 $0

Justification / Risk Identification:

<Enter data here>

Project Scope:
<Enter data here>

Project Alternatives Considered:

38
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Additional Notes:

<Enter data here>
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Related Projects:

Project Number:

Project Name:

Approvals

Line 1: Date 1/10/2007 00:00:00 Approver  poisso SAP Default Approver
Line 2: Date 1/15/2007 00:00:00 Approver  Sheridan, Robert D SAP Default Approver
Line 3: Date 1/16/2007 00:00:00 Approver  Root, Christopher SAP Default Approver
Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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L4 Funding Project Estimates - Summary

C005414 Current Total Authorized Amount: $3,28...

_ o] x|

Title |Farnum Pike Sub_115 k¥ Dist Assets

Project Number |l:l]l]5414

Budget ¥ersion [Default [inactive)

Revision |

Revision Status [Approved

Revision Nu.l ]

E st Start Dalel 09/01/2004
Est Complete Datel 06/30/2009
Est In Sivc Datel 12/01 /2008

Capital Im
Expense Im
Jobbing[  s0.00

Retirement IW

Aemoval $130.000_00

Total [excl. Hets.]l $3.280.000.00
[Zleditsl $0.00
Netl $3.280.000.00

~ Spending E stimates:

Grid Estimates |

— Property Estimates:

Unit Ezstimates |

Forecast |

Create Az Built |

Summarize from Wi |

Copy Estimate |

Delete zed Estimates |

— Edit:

Hew Hevizion

— Other:

Revizion Comments |

Heleazed Dollars |

Delete Hevizion |

Revision Info | Other Updalesl

Revision I 8 of 21

Find Revizion

I« | < | > | >||
Send for Approval I

[~ Show "Budget Dnly' Revisions

pdate
Wpdate With Actuals | Substitution |
Import Estimates | Shide |
Yersion Compare | Cloze |
Record |1_ of 1 I« | < | > | >||

Audits |
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This document has been redacted for Critical
Energy Infrastructure Information.

NG USA Confidential December 22, 2004

NATIONAL GRID USA
Northeast Transmission

APPLICATION BY THE NARRAGANSETT ELECTRIC COMPANY (TNECo)

TO INSTALL: TWO 115-13.2 KV , 33/44/55 MVA, 3-PHASE LTC TRANSFORMERS,

TWO CIRCUIT SWITCHERS, NEW CONTROL HOUSE, AND

NEW 115 KV TAP TO T-172N LINE FOR THE FARNUM PIKE # 23 SUBSTATION

Substation Project: €0541% Cosy H
Transmission,Project-€05415 (0SY| l"
Line
Business Sponsor: Marc F. Mahoney
(Paper by)
Substation Project Engineer: Stanley F. Urbanowski
Transmission Project Engineer: Gerald Pepi (Vanderweil)

Summary

This paper proposes the expenditure of $3,280,000 to purchase and install two (2) new
33/44/55 MVA, 115-13.2 kV, three-phase LTC transformers , two (2) new 115 kV
circuit switchers, new control/switchgear building, new relay/control panels, and
associated equipment at the Farnum Pike #23 Substation, Smithfield, RI. The existing
transformers, one 115 kV airbreak switch, control building, and control/relay panels will
be removed. Expansion of the existing Farnum Pike substation fenced area is required to
provide space for installation a new transformer and distribution facilities while
maintaining the existing substation to supply the four (4) existing distribution feeders
Since the expansion area is restricted due to a gas pipeline that borders the substation on
three sides, indoor metal-clad switchgear will be used for the new distribution portion of
the substation. The space requirement for the metal-clad switchgear is significantly less
than a comparable low profile installation. Several (TNECo) distribution projects are
also associated with this sanction paper.

. A transmission project for a new 115 kV tap line to the T-172N Line is also included in

this sanction paper. The vertical drops from the existing tap to the T-172N Line will be
disconnected and the existing tap line, dead-end structures, and air break switch will
remain for connecting a mobile substation to either the S-171N or the T-172N Line.

The proposed substation will provide additional supply needed in order to alleviate load
growth and limited capacity of the existing substations in the area. The Smithfield area
of Rhode Island has been experiencing the load growth at the rate of 4.5% per annum for
last five years. At this load level the distribution system in the area is exposed to
contingencies which violate the distribution design criteria.

. The proposed Transmission and Distribution expenditures are included in the current

business plan for FY2005 and FY2006.

Famum Pike Sanction Paper 1of8
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5 The in-service date for the new T-172N tap line, new T2 transformer and two new
distribution feeders is October 1, 2005. Replacement of the existing T1 transformer and
cut-over of the existing four feeders will be completed by June 30, 2006.

Background

6. This project was initiated by Delivery Network Planning (DNP) of the Narrangasett
Electric Company. The plan to supply the area is detailed in the Smithfield Area Study
115 kV Supply and Eastern 23 kV Distribution Supply Areas by John W. Williams
issued in May 2004. Working with DNP, Network Planning and Development has
reviewed the proposed changes with consideration of future needs of the transmission
system in the area. The recommended plan has no adverse impact on the New England
Transmission System, is fully supported by the transmission infrastructure, and is
consistent with the long term expansion of the transmission system (the analyses is
described in the System Impact Study for the Smithfield Supply Area Modifications by
Slawomir Szymanowski issued in July 2004). A Strategy Paper “Smithfield, RI Area
Supply Project” was developed by Slawomir Szymanowski. The paper was presented
and noted by Northeast Transmission on June 29, 2004

7 The installation of two new 115kV circuit switchers and retirement of the two existing
sacrificial air breaks at the Farnum Pike Substation agrees with Strategic Guideline
“NTB SGO001” issued by Northeast Transmission to replace all 115 kV sacrificial air
break switches. The two existing sacrificial air break switches at the Farnum Pike
Substation were listed to be replaced in February 2008.

Project Description

8. Purchase and install two (2) new 33/44/55 MV A, 115-13.2 kV, three-phase LTC transformers,
two (2) new 115 kV circuit switchers, new switchgear/control building, new relay/control
panels, and associated equipment at the Farnum Pike #23 Substation, Smithfield, RI. Remove
two existing transformers, sacrificial air break switches, control house, and other equipment
associated with existing station.

9. Install an intermediate 2-pole guyed wood structure into T-172N main line. Install a 2-
pole guyed wood tap structure on the main line R/W. Install one short span of
conductors to substation and tap existing T-172N line to supply the new T2
transformer. Remove vertical taps between existing main and tap lines T-172N.

Business Issues

10. The new transformers and transmission taps, along with their associated 115 kV
switches will improve the area reliability and operability by:

e Increasing Farnum Pike’s transformer capacity thus offloading the existing transformers in
the area, and

e Limiting construction time by replacing air break switches while building new substation.

Farnum Pike Sanction Paper 20f 8
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11. A new supply source in the Smithfield area is critical to serve load in a reliable manner.

Without this additional supply source, the distribution system will be exposed to

contingencies that will overload feeders above the limits outlined in the National Grid

Distribution Design Criteria as soon as 2005.

12. The proposed improvements are in response to a customer request by The Narragansett
Electric Company. At the point of connection, the proposed improvements meet the
customer reliability needs and have no adverse impact on the New England
Transmission System.

Network Asset Management Review

13. The recommended project meets the requirements as set forth in the Smithfield Area
Study 115 kV Supply and Eastern 23 kV Distribution Supply Areas, dated May 2004.

14. Transmission Network Assets to be installed at the Farnum Pike Substation include:

Two new 33/44/55 MVA, 115-13.2 kV, 3@, LTC Transformers
Two (2) new 115 kV circuit switchers, and

New control/switchgear building

New Relay & Control Panels.

New 115 kV tap to T-172N Line

Safety Appraisal
15. Care will be taken to ensure worker safety by following generally accepted work
practices. Specifically, the importance of maintaining appropriate working clearances
from, and the performance of a non-reclosing assessment of nearby energized lines will
be emphasized in the construction documents issued to Transmission Line Services or
contractors.

Environmental and Permitting Issues

16. All substation work is expected to take place adjacent to the existing fence and appears
to be well outside of protected buffer zones.

17. The new T-172N Line tap to Farnum Pike Substation will be entirely on the existing
right-of-way. No new permits are expected in the course of this project.

18. None of the sites are likely to include any locations where hazardous materials may be
found buried in the ground.

19. No environmental issues are expected to be encountered during this project.

Farnum Pike Sanction Paper 30f8
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20. The new facilities at Farnum Pike Substation are 100% Non-PTF.

Narragansett Electric Company

Recovery of Narragansett’s assets are subject to the FERC-approved Integrated Facilities
Arrangement (IFA) between Narragansett and NEP. There are two components of the
IFA that stem from historical agreements carried forward through mergers of EUA,

NEES and National Grid. Recovery differs based upon the assets as follows:

Former NEES/Narragansett Electric Facilities:

Narragansett Electric’s return on and return of capital investment is fixed for facilities
that fall under this category. Therefore, there is no incremental recovery for any new

capital investment (PTF or Non-PTF).

Currently, Operation and maintenance expenses are recovered monthly based upon
actual charges. All other expenses are fixed as part of the Integrated Facilities
Agreement. Any increase in those components is currently not recoverable unless we

file a revised IFA.

NEP recovers its charges under the Narragansett IFA by passing the costs through the
NEPOOL OATT or NEP’s Tariff No. 9, dependent upon whether facilities are PTF or

Non-PTF.
Financial Implications
21. Estimated TNECo expenditures are as follows:

TNECO Projects (Requesting Sanction Approval)

Co# Company Project Item Capital
Transmission
49 TNECo C05414 Substation costs. $3,000,000
49  TNECo C05414 Tf*f“s‘mssmn $65,000
1ne costs.
Total $3,065,000
Associated TNECo Distribution projects:
Co.# |Company Project Item Capital
* Distribution
49 TNECo C04539 Substation costs $1,800,000
Distribution
49 TNECo Line costs $1,200,000
Farnum Pike Sanction Paper 4 0f 8

0o&M

$75,000

$10,000

$85,000

o&M

$75,000

$75,000

Removal

$125,000
$5,000

$130,000

Removal

$125,000

$25,000

Total
$3,200,000
$80,000

$3,280,000

Total
$2,000,000

$1,300,000
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Estimated Expenditures by year are as follows:

FY2005 FY2006 FY2007 Total
TNECo Capital $100,000 $2,700,000 $265,000 $3,065,000
TNECo O&M 0 $65,000 $20,000 $85,000
TNECo Removal 0 $70,000 $60,000 $130,000
Total $100,000 $2,835,000 $345,000 $3,280,000

Estimated Expenditure Breakdown by vear are as follows:

Item FY2005 FY2006 FY2007 Estimated
Transmission
Costs
Material 0 $1,635,000 $200,000 $1,835,000
Labor $55,000 $470,000 $35,000 $560,000
Other 0 $200,000 0 ~$200,000
Transportation 0 $35,000 $15,000 $50,000
Reimbursement 0 0 0 0
Labor Adders $45,000 $400,000 $30,000 $475,000
Contractors 0 $40,000 0 $40,000
AFUDC 0 $40,000 $80,000 $120,000
0 0 0 0
Total $100,000 $2,820,000 $360,000 $3,280,000

22. The estimated project cost is $3,280,000 with an allowable variance of +/-5%.

23. Proposed expenditures are included in current business plan for FY2005 and FY2006.

24. There may be congestion costs associated with taking the T-172N line out of service to
install the new tap to the Farnum Pike substation and taking the S-171N line out of
service to replace the existing transformer and air break switch. All efforts will be made
to schedule the S-171N and T-172N line work to minimize the likelihood of congestion
costs.

Project Risk Appraisal

25. The ability to obtain the necessary permits and scheduled line outages could delay
project completion.

26. During construction, every effort will be made to reduce the risk of unplanned customer
outages through coordination with Systems Operation and the Ocean State Division.

Farnum Pike Sanction Paper 50of 8
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Other Approvals and Conditions

27. NEPOOL Section 18.4 approval is required for this project.

Statements of Support
28. The following functions support this proposal

Transmission Asset Strategy

Transmission Commercial Services

Transmission Finance

Network Planning and Development

System Planning and Engineering

Substation Engineering Services

VP and Chief Engineer

Protection, Telecommunications & Meter Engineering
Ocean State Division Operations

Recommendation

29. National Grid USA Management is invited to approve a total New England Power
Company expenditure of $3,280,000 for the purposes stated above.

Sponsors’ Signature

Signed............... M,F ........................ Date..... /. //&f’

Marc F. Mahoney
Vice President, Transthission Network Asset Management

Farnum Pike Sanction Paper 60of 8

46



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2

INDOOR METALCLAD SWITCHGEAR
—{_}
23F1 < (- N »
< u“EQKV 1ZKVJE D —» 23F2
23F3 23F2
— Vv (II v |I
23F3 <« Q N
N T 12KV£ U —» 23F4
34 23F4
V] V]
SST#1 _<—'l v J l v J SST#2
3 q 5 3
3& N v —3
>> ‘ v <«
3701 3701
—_
i I
23F5 €— H —D > 23F6
12kv {
23F6
S—2 VAN b N
23F7 <« — » Z23F8
(Future) 12KV j (Future)
23F8
(Futurg)
I I v
L L]
9 —( —0 A€
3600 KVAR £12KV 12k ¢ 3600 KVAR
C1 c2
Farnum Pike Sanction Paper 8of8

47



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 47 of 889
"

Decision of the Sanctioning Authority

30. Signing below will indicate approval of this recommendation

Sr. Vice President, New England Operations

Initial
9

In addition, the approver also delegates authority to enter into
& subsequent commitments with external parties as necessary to carry
out the project. This additional authority is granted at the discretion
of the approver by initialing in the box. Total dollars committed is
limited to $3.444.000 which consists of the project estimated cost
plus accuracy threshold and is included in the sanction paper.

Farnum Pike Sanction Paper 7 of 8
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Newport Substation (D-Sub)
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C015158
Revision: 7

Project Title: Newport Substation (D-Sub)

Project Description:

USSC #:

Budget Version:

USSC-14-262 v2

Default

Construct Newport Substation. This project is for the metal-clad switchgear and cap

banks.
Project Status: open
Responsible Person: FIKU, ENDRIT Initiator: Reis, Nicholas

Spending Rationale:

System Capacity & Performance Funding Type:

Budget Class: Load Relief
Capital by Category:

Program Code:

Project Risk Score: 41

P_Electric Distribution Sub RI

Project Complexity Score: 33

Project Schedule / Expenditures

Revision Status: Approved

Est Start Date: 4/1/2007

Est In-Service Date: 9/30/2022

TTD Actuals: $1,692,339

Cost Breakdown Capital Expense

$1.,000,000 $0

Est Complete Date: 9/30/2023

As Of: 10/2/2017
Removal Total Credits
$0 $1.000,000 $0

Justification / Risk Identification:

Refer to attached documents for project justification and risk identification.

Project Scope:

Build a new 69/13.8kV substation in Newport consisting of 2-40MVA LTC transformers supplying metal-clad
switchgear each with 4-feeders and a 2-stage 7.2MVAR capacitor bank. This project is for the metal-clad switchgear

and cap banks.

Refer to attached Conceptual Engineering Report for scope of this work.

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

Several Projects see DOA Allocation attached below

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 3/4/2016 13:18:55 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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#" Funding Project Estimates - Summary

C015158 Current Total Authorized Amount:

Title INewpoll Substation [D-Sub)

Project Number [C015158

Budget Yerzion |D efault [active]

Revision [v2

Revision Status [Approved

Revision No.l 7

Est Start Date Im

Est Complete D ate IW
Est In Srve Date Im
Capital Im

Expense IW

Jobbing[  s0.00

Retirement $0.00

Hemovall $0.00

Total [excl. Rets.) | $1.000.000.00
Credits | $0.00
Nell 41.000.000.00
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1 Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction in the amount of $13.937M with a tolerance of
+10% for full implementation of work on Gate 2 Feeder 38W2 and conversion of feeder
122J6, which are part of the distribution work associated with funding # C028628 also
work associated with funding # CD00649, Gate 2 Substation D-Sub all of which are part
of the Aquidneck Island Reliability Project. This sanction amount will provide funding for
the construction activities.

The sanction amount of $13.837M is broken down into:
$12.623M Capex
$0.423M  Opex
$0.891M Removal

NOTE the potential investment of $55.827M and a tolerance of -25% +50% contingent
upon submittal and approval of a Project Sanction paper following completion of all
engineering activities.

1.2 Project Surnmary

Build a 69/13.8kV feeder at Gate 2 substation in the City of Newport to provide short-
term relief to the City prior to the construction of the new Newport substation and also
begin the upgrade of the distribution lines, Gate 2 Feeder 38W2 and Conversion of
Feeder 122J6 which are part of the overall distribution line upgrade for the Aquidneck
Island Reliability project.
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Project Project Type Estimate
Number (Elec only) Project Title Amount ($M)
Total
1.4 Associated Projects
Project Type Estimate Amount
Project Number (Elec only) Project Title (M)
041183 T-Sub Jepson 115kV Station (T-Sub) $13.20
041184 T-Line Line 61/62 Conversion (T-Line) $22.70
041185 T-Sub Dexter 115kV Station (T-Sub) $3.90
Total $39.80
1.5 Prior Sanctioning History
Page 2 of 28
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1.6 Next Planned Sanction Review

Date Month/Year Pur ose of Sanction Review

1.7 Category
Category Reference to Mandate, Policy, NPV, or Other
O Mandatory National Grid USA Internal Strategy Document

Distribution Planning Criteria Strategy

Issue 1 — February 2011
@ Policy- Driven

O Justified NPV

O Other

1.8 Asset Management Risk Score

Asset Management Risk Score: 41

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability Environment Health & Safety Not Policy Driven

1.9 Complexity Level

© High Complexity Medium Complexity Low Complexity N/A

Complexity Score: 33

1.10 Process Hazard Assessment
A Process Hazard Assessment (PHA)} is required for this project:

Yes * No
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1.11 Business Plan

Project Cost
Business Plan Pr?"ed included Over / Under Business relative to
Name & Period |n.approved Plan appl_'oved
Business Plan? Business
Plan (§)
FY17-2021 New
England
Distribution ®Yes ONo @ Over OUnder C NA 9.774M
Electric capital
Plan

1.12 If cost > approved Business Plan how will this be funded?

Inclusion of dollars in future plans and approval by Rhode Island PUC through the
annual ISR Approval process will be required.

1.13 Current Planning Horizon

Current Planning Horizon
Yr. 1 Yr. 2 Yr.3 Yr. 4 Yr.5 Yr. 6 +
Prior
M Yrs 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | Total
CapEx 3.971 3.676 5,247 | 15.705 11.978 5.523 0.000 | 46.100
OpEx 0.063 0.277 0.381 1.161 1.911 0.524 0.000 | 4.317
Removal 0.060 0.583 0.774 1.819 1.650 0.524 0.000 | 5.410
CIAC/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
Total 4.094 4.536 6.402 | 18.685 15.539 6.571 0.000 | 55.827

1.14 Key Milestones

Milestone Target Date: (Month/Year)
Partial Sanction for Dline Project February 2016
Construction Complete - Gate 2 Feeder March 2016
Ready for Load - Gate 2 Feeder June 2016
EFSB Decision - 115kV Reinforcements March 2017
Engineering Design Complete 4kV Station Upgrades June 2017
Construction Start — 4kV Station Upgrades June 2017
Engineering Design Complete Newport Substation March 2018
Page 4 of 28
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Milestone Target Date: (Month/Year)

1.15 Resources, Operations and Procurement

Sourcing
Engineering & Design Resources
to be provided M interna! ¥ Contractor
Construction/Implementation
Resources to be provided ¥ Intemal W Contractor
Delivery
Availability of internal resources
to deliver project; O Red O Amber @© Green
Availahility of external resources O Red O Amber ® Green

to deliver project.:

Operational Impact

Outage impact on network system: O Red O Amber ©® Green

Procurement Impact

Procurement impact on network O Red

system: O Amber @ Green

1.16 Key Issues (include mitigation of Red or Amber Resources)

1 State and local permits are required to build Newport substation and the
distribution line work.
2 The ER report was filled with the Energy Facility Siting Board (EFSB) on

Page 5 of 28

Aquidneck Island Reliability
Uncontralled When Printed

57



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 57 of 889

REDACTED - CEll Information has been Redacted

US Sanction Paper N at i ona I g Kl d

1.17 Climate Change

Contribution to National Grid's 2050 80% - .
emissions reduction target: © Neutral OPositive | ONegative
Impact on adaptability of network for " .
future climate change: @® Neutral O Positive | O Negative

1.18 List References

Conceptual Engineering Report, Jepson Substation, 7/22/11
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2 Decisions

The Senior Executive Sanctioning Committee Committee (SESC) at a meeting held on
02/22/16:

(a) APPROVED the investment $13.937Mand tolerance +/- 10% for
construction activities associated with building the 69/13.8kV feeder at Gate 2
substation and begin the distribution upgrade of feeder 38W2 and 122J6 whic
are  part of Aquidneck Island Reliability Project.

(b) NOTED the potential distribution investment $55.827M to and tolerance of -
25% +50%, contingent upon submittal and approval of a Project Sanction paper
following completion of final engineering and design.

(c) NOTED that Ayo Osimboni has the approved financial delegation to undertake
the activities stated in (a).

LY s A A A R oy

Margaret
Chief Financial Officer
Chair, Senior Executive Sanctioning Committee
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3 Sanction Paper Detail

Title: Aquidneck Island Sanction Paper | ssc-14-262 v2
C028628, CD00649, C015158,
C054054, C024159, CD00649,
Project #: CD00651, CD00652, C058401, | Sanction Type: Partial Sanction
C058310, C058404, C054052,
C058407
Operating . .
Company: The Narragansett Electric Co. Date of Request: | 02/10/16
John Gauvin
) . . . Vice President
Author: Ayo Osimboni Sponsor: Electric Asset
Management
Utility Service: Electricity T&D Project Manager: | Ayo Osimboni

3.1 Background

The Newport Study Area encompasses the City of Newport and the towns of
Portsmouth, Middletown, Jamestown and Prudence Island. Figure 1 shows a
geographic map of the study area. The area has approximately 34,000 customers with
a peak load of 146MW. Aquidneck Island has most of the load and peaks at 135MW,
Jamestown peaks at 10MW and Prudence Island at TMW.

The area is supplied by two (2) 115kV lines (L14 & M13) which terminate on the
northern half of Aquidneck Island at Dexter substation. From Dexter substation, two (2)
69 kV lines (Lines 61 & 62) continue south to supply Jepson substation. From Jepson
substation, a single 69kV line (Line 63) continues south to supply the US Naval Base
(Navy 1 substation) and Gate 2 Substation. Figure 2 shows a one-line of the existing
transmission system.

A single 115/13.8kV transformer at Dexter supplies the distribution load on the northern
section of Aquidneck Island and a single 69/13.8kV transformer at Jepson supplies the
middle section of the Island. The remainder of the load is supplied by five (5) 23kV lines
sourced from Jepson and Gate 2 substations which supply a 4.16KkV distribution system
with approximately 70MW of load. Twelve 23/4.16kV substations, ten located in the
southem half of Aquidneck Island and two in Jamestown, supply this 4.16kV system.
Figure 3 shows a cne-line of the existing sub-transmission system and Figure 4 shows
the approximate geographic areas supplied by the distribution system.
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Interruptions to the Newport electrical system resulting in significant customer outages
occurred in the summer of 2003. One of the action items proposed by the Company to
the Rhode Island Public Utility Commission (Rl PUC) was to conduct a planning study

to identify and resolve electrical related issues in the area.

US Sanction Paper

This area study was published in May 2007 and titled “The Newport Area Supply and
Distribution Study”. The Study identified an immediate need to build a new substation
in the City of Newport to address both normal and contingency overloads. The study
recommended construction of a new substation consisting of a single transformer
supplying four {4) 13.8kV feeders. The new station was to be sourced from Line 63, a
radial 69kV supply line that supplies the US Navy and Gate 2 substations.

Censtruction of a new substation was contingent on the company acquiring a parcel of
land in Newport for this substation. The Company encountered significant challenges in
acquiring a suitable land parcel which has impacted the in-service date of this
substation. To address critical loading concemns in the City of Newport, the 2008 Annual
Plan recommended accelerating some of the distribution construction identified in the
2007 study and recommended redistributing the area load on the supply and distribution
systems to optimize all available capacity. All recommended investments are complete.

In 2011, the Company purchased a parcel of land in the City of Newport suitable for a
new substation. The company successfully worked with the city to amend the zoning
ordinance to allow a substation to be built via a special permit. The substation site was
encumbered by a lease that was released by the tenant in 2014. The substation
construction is projected to start in the spring 2018 with an in-service date of fall 2019.

Transmission Planning has recently completed a review of the Aquidneck Island
transmission supply system. This review identified various n-1 thermal overloads and
voltage issues throughout Aquidneck Island. The review identified a need to upgrade
the 69kV lines from Dexter to Jepson substation to 115kV and the need to rebuild
Jepson substation as an 115kV station. The review also identified various asset
condition, safety, and environmental concerns with Jepson substation.

Jepson substation consists of a 69kV station, a 23kV station, a 13.8kV station, and a
4.16kV station. The station is located within the 100 year floodplain and directly
adjacent to Sisson Pond and entirely within Zone A Watershed Protection Overlay. The
station will be rebuilt on company owned land in Middletown and outside the 100 year
floodplain and the Zone A Watershed Protection Overlay. The existing station will be
retired and all equipment removed.

The new 115KV station in Middletown will be part of a transmission sanction paper
along with the upgrades of the 69kV lines to 115kV and modifications to Dexter
substation. The new 115/23kV station and the new 115/13.8kV station is part of the
sanction for the Distribution Line Project. The existing 23/4.16kV station will be retired
and load converted to the 13.8kV system. This is the most economical approach as
opposed to building a new 23/4.16kV station in Middletown.
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3.2 Drivers

The primary driver of this project is reliability. Aquidneck Island is supplied by a highly
utilized supply and distribution system. It is increasingly challenging to supply load in
southern Middletown and in the City of Newport. The Jepson 13.8kV system has been
utilized to provide relief to the 23kV supply system and the 4.16kV distribution system.
However, this 13.8kV system has been extended to its limits.

The 23kV supply system is a mixture of overhead and underground construction in
Middletown and predominantly underground construction in Newport. The underground
system consists mostly of paper and lead cable installed in 3-inch ducts. The 3-inch
ducts are not suitable to house required solid dielectric cables, making upgrades to the
23kV supply system challenging and costly.

For loss of the Dexter 115/13.8kV transformer on peak approximately 22MW of load on
Aquidneck Island would remain un-served until the transformer is replaced or a mobile
is installed resulting in an estimated exposure of 540MWh.

For loss of the Jepson 69/13.8kV transformer on peak approximately 22MW of load on
Aquidneck Island would remain un-served until the transformer is replaced or a mobile
is installed resulting in an estimated exposure of 550MWh.

For loss of the 69kV line section between Jepson and the Navy substation on peak
approximately 21MW of load on Aquidneck Island would remain un-served resulting in
an estimated exposure of 500MWh.

A number of 23/4.16kV stations in the area have asset condition, safety, environmental,
and thermal concerns which need to be addressed. The recommendation is to retire
these stations. This recommendation is part of a comprehensive solution developed for
Aquidneck Island to address all concerns at least cost.

In the summer of 2003, interruptions to the electrical system in Newport resulted in
significant customer outages. One of the action items proposed by the Company to the
Rhode Island Public Utility Commission was to conduct a planning study to identify and
resolve electrical related issues in the area.

3.3 Project Description

Install a 69/13.8kV feeder at Gate 2 substation in the City of Newport with a
recommended in-service date of March 2016. This feeder addresses near-term thermal
concerns in Newport until a new substation is built to provide the required long-term
relief. All the work associated with this feeder is in-line with the long-term plan for the
area resulting in no out of line expenditures.

Build a new 69/13.8kV substation in Newport on a parcel of land recently purchased for
this purpose. The substation will consist of a single transformer supplying four (4)
13.8kV feeders. A short 69kV tap is required to supply this station. A one-line of the
proposed station is shown on Figure 5.

Build a new substation in Middletown (Jepson Substation) on company owned land. The
substation will consist of two (2) 115/13.8kV transformers supplying six (6) feeders and
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two (2) 115/23kV transformers supplying three (3) supply lines. A new 115kV station
will alsa be built on this site to replace the existing Jepson 69kV substation. This 115kV
station will be sanctioned separately as part of transmission reinforcements required on
Aquidneck Island. A cne-line of the proposed 115/23kV station is shown on Figure 6. A
one-line of the proposed 115/13.8kV station is shown on Figure 7.

US Sanction Paper

The 23kV supply system on Aquidneck Island needs relief. The most economical
approach is to retire a number of 23/4.16kV stations and to convert the load to the
13.8kV system. This approach addresses asset condition, safety, environmental,
thermal, and reliability concerns with these assets at least cost. This approach is part of
a comprehensive solution that eliminates the need to install a new 69kV line to Newport
(a $32M investment). This approach retires four 23/4.16kV stations which include:

o Vemon substation is a metal-clad station built in 1949. It has two transformers,
TR231 installed in 1949 and TR232 installed in 1963. The meftal-clad switchgear
is obsolete and needs to be replaced to address safety & reliability concerns.
Station breakers are obsolete and the TR231 needs to be replaced due to poor
condition. The estimated cost to rebuild this station is $4.90M. The retirement
of this station eliminates this $4.9M investment.

e Bailey Brook was built in 1941 on a small site with no room for expansion. It is
located within local wetlands and adjacent to a brock that is the source of island
water supply. Rebuilding the station outside the floodplain is not an economical
approach because station is located in downtown Middletown and in a congested
area. Locating and permitting a new site is not practical or economical. There is
no economic or reliability benefit to keeping this station.

e South Aquidneck is a metal-clad station located within the flood plain. It has a
single LTC transformer supplying 3-feeders. The station breakers are obsolete
along with the station insulators and arresters. The estimated cost to address
these concerns is $0.80M. However, this station cannot be offloaded due to lack
of feeder ties and because the site is too small to install a mobile transformer.
The LTC is an arcing in oil design which requires a higher level of maintenance.

o North Aquidneck is a metal-clad station with a single transformer supplying 3-
feeders. The station has non-standard breakers and limited EMS. The LTC is
an arcing in oil design which requires a higher level of maintenance. Station has
similar offloading challenges to South Aquidneck making station maintenance
very challenging.

The retirement of these 4.16kV station increases the reliability on the 13.8kV distribution
system with increased feeder ties. The conversion of the 4,16kV load to 13.8kV also
reduces line losses by approximately 90%. A one-line of the proposed station
retirements is shown on Figure 8.
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3.4 Benefits Summary

The recommended plan is in-line with commitments made by the Company to state
regulators. The plan is part of a comprehensive solution for Aquidneck Island and
addresses all asset condition, safety, environmental, thermal, and reliability concerns at
the least cost.

Plan introduces new 13.8kV capacity in the heart of the existing Newport 4.16kV system
sourced from the 69kV supply system. No load will be left un-served for loss of a
transformer or supply line resulting in a very reliable supply to the City of Newport and
southern Middletown.

Plan provides capacity to supply load growth on Aquidneck Island well beyond the study
horizon period at relatively low cost. Spare capacity will exist at Dexter, Jepson and
Newport substations to supply future load growth.

Plan eliminates substation equipment in need of replacement or upgrades; eliminates
the need to upgrade manhole and ductline infrastructure to reinforce the 23kV supply
system; and eliminates the need for a second 69kV line into Newport.

3.5 Business and Customer Issues

The project follows up on action items proposed by the Company to the Rhode Island
Public Utility Commission to identify and resolve electrical related issues in the area as
a result of interruptions to the Newport electrical system resulting in significant customer
outages that occurred in the summer of 2003. Failure to execute this project may
impact commitment made by the Company to state regulators.

3.6 Alternatives

Alternative 1: New 69kV Line to Newport and substation additions ($82.85M)

Construct a new 69kV underground transmission line from the new 115kV substation in
Middletown to the new substation in Newport. A comprehensive routing analysis was
completed for this supply line and this analysis concluded the line would have to be built
underground on city streets.

Construct a new 115/13.8kV and a new 115/23kV substation in Middletown (Jepson
Substation) on the site of the proposed 115kV station. The 115/13.8kV station would
consist of a single transformer supplying metal-clad switchgear with (4) 13.8kV feeder
positions. The 115/23kV station would consist of two (2) transformers supplying metal-
clad switchgear with (3) 23kV supply lines.

Construct a new 69/13.8kV substation in Newport on a parcel of land recently acquired
for this purpose. The station would consist of two (2) transformers supplying metal-clad
switchgear with (8) 13.8kV feeder positions with five feeders being initially installed.
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The 115/23kV station would consist of two (2) transformers supplying metal-clad
switchgear with (3) 23kV supply lines.

US Sanction Paper

This alternative would retire North Aquidneck, South Aquidneck, Bailey Brook, and
Vemon substations to relieve the highly loaded 23kV supply system and is part of a
comprehensive solution io address asset condition, environmental, thermal, and
reliability concerns at least cost. Upgrading the 23kV supply system is not an
economical approach since most of the infrastructure consists of small paper and lead
cable installed in 3-inch ductline. The small ductline is not suitable to house the
required larger solid dielectric cables. Upgrading this infrastructure is not recommended
due to the significant cost impact.

The estimated cost of this plan is $82.85M, or $29.00M higher than the preferred plan.
This plan has similar reliability benefits to the preferred plan. However, there is no
economic or reliability benefit to implement this plan over the preferred plan.

Alternative 2: Non-Wires Alternative

The recommended plan is part of a comprehensive solution to address asset condition,
safety, reliability, and environmental concerns on Aquidneck Island. The need for
these investments is immediate. Due to the immediate need for these investment and
because many concems are related to asset condition and environmental issues, a non-
wires solution is not applicable. New supply and distribution capacity is the only
reasonable alternative to address the identified concerns.

3.7 Safety, Environmental and Project Planning Issues

A filing to the Rhode Island Energy Facility Siting Board ("EFSB”) is required to build the
proposed new 115kV substation in Middletown and to upgrade the 69kV lines (Line 61
and Line 62) to 115kV. The ER report was filed on December 23™ 2015 with the board.

An Environmental Report is required to support the application to the EFSB for
construction of jurisdictional facilities. The Environmental Report was prepared in
accordance with the EFSB Rules to provide information on the potential environmental
impacts of the electric transmission system improvements proposed by National Grid.

Voltage conversions are required to upgrade the distribution system from 4.16kV to
13.8kV in Newport and Middletown. Qutages are required fo energize the converted
areas at 13.8kV. These conversions and outages may have to occur during off hours or
winter months to avoid conflicts with the City of Newport's tourist season.
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3.8 Execution Risk Appraisal
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11 General public opposition to the project Mitigate h Group infarmation (facts sheets/talking points) for all
ro'ecison A idneck Island to be develo
VHB has delineated all wetlands and will ID
N to werland incd on VHB i itigati i Design

2
12  Jepson substation parcel during
construction/selocation.

FAA may require cerlain mitigative

N

L 9

I o,

ing/Const will for g inpacts.
ruction Supervisor Construction activilies will need to follow
SESC measures.

N Distrit Submit ired di fer each pole

” Ai “:’ for construction near Newport Accept Design te be installed carly in the design process.

Majority of the distnibuticn and Distributicn Line Develop traffic control and detour plans for the
14 subtransmission work is on well traveled Accept  Construction/Contr project and p i inati

roadwa s. actor with the DOT and citics/towns.

Numerous poles appear to be encroaching N . .
15 on private property and casements/oghts Accepl Real Estate/PM Budget a":tsz to be l:uoc"'"d.:::b“m

are belicved to not have been obtained. PrOper 11g cImEnls 43 requirec.

Approval to install 2 additional sieel poles

;::'gnl}:‘:e?;li‘:fol:::n:xn:il\?:‘ Us Ry Early coordination with the navy has begun
16 coordination and teakes a significan Accept Real Estate/PM  and will continue so as to mitigate the issue

amount of time to get the necessary prioc ta of

a rovals.

Approval from US Navy fer Gate 2

substation work 13 required from base .
17 commander. Construction work at the Accept Real Estate/TM :::: f:::::n::l::;l:':::f Navy has begun in

substation is schedule to begin in mid ¥ .

2015

E: i of all

8 Limited censtruction windows for work in Accept Peogect Manager and traffica

Middletown and Newport.

Aquidnack lsland Reliability
Uncontrolled When Printed

Page 14 of 28

plan, detour plans etc will be necessary in
advance of am construction work



REDACTED - CEll Information has been Redacted

US Sanction Paper

3.9 Permitting

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 66 of 889

nationalgrid

Probability Status Estimated
Required Duration (Complete/ In Completi
Permit Name (Certain/ | To Acquire Progress orF:
Likely/ Permit Not Applied Date
Unlikely) For)
RIDEM Permit Likely 6 months Not Applied For | TBD
Newport - Special Use | Certain 7 months Not Applied For | 10/31/17
Permit
EFSB Permit Approval | Likely 12t0 18 In-progress 03/31/17
— Jepson substation months
and 61/62 line
Upgrade
Road Opening Permit | Certain 3 months Not Applied For | TBD
Building Permit Certain 4 months Not Applied For | TBD

3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications
Investment recovery will be through standard rate recovery mechanisms approved by

the appropriate agencies.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $9.247M. This is indicative only. The actual

revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3.10.3 CIAC / Reimbursement

N/A

Aquidneck Island Retiabitily
Uncontrolled When Printed
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3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table: Distribution Project

Current Planning Horlzon
Yr. 1 Yr, 2 Yr. 3 Y. 4 Yr. 5 Yi. 6+
Project
Project Estimate
Nurber Project Tils Level (%) |Spend (sM)|Prior Yrs | 2016117 | 2017118 | 201819 | 201920 | 202029 | 2021022 | Tota

CapEx 752 022 620 520 | 3620 000 000 13,634

) Est L (e.g [OpEx o1t 21 ¥if] 272 | 0453 000 000 221

R L R TLI le +-25%)  [Remowal 022 426 534 634 | 0453 000 000 169
Total 785 561 | 4.526 526 [ 4.5% 000 000 17.024

] 0| 0.000 500 00| 0000 500 T804

Est L (e. 051 000 00z 000 :000__|_0000 000 0.051

CD00B4s  |Gale 2 Substation +1- 25%) 035 000 000 000 000 | 0.000 000 0.035
890 | 0.000 000 000 000 | 0000 000 1890

CapEx 758 LEE] 08| 0ass oot 000 o0 FiF

i Est L (e.9. [OpEx ] 300 007 | 0.052 001 000 000 059

Co24159 podESkvilingled +1-25%)  [Remowl 000 000 016 0.123 00t 000 000 0.140
[Tatal 156 | 0.093 31 | 103 00C 000 000 a1

[CapEx D00 | 0320 | 0078 | 2560 ] 1940 53 000 a1

Est Lu (e.g. [OpEx 000 | 0000 | 0001 | 0040 | 0030 024 000 095

Coseusy | epsonS b +1-25%)  [Remowl 000 | 0.000 | 0.601 | 0.040 | 0.030 024 00 095
Total 000 | 0320 | 0080 | 2660 | 2000 57 000 631

[C5pEx SFZ] 078 53| 5843 | 164 | 0000 | 0000 5.392

Est LV (e.9. [OpEx 001 | 0.048 050 | 0.170 840 000 000 7.305

C015158  INewpont Sub +-25%)  [Remow] 000 |_0.033 07| 02 063 500 500 0260
Total 125 105 240 | 4240 847 000 00 10557

ELE. X 550 o 500 500 500 000

Est Ly {e.. [OpEx 360 000 000 000 000 000 000 000

et ST S +i.25%)  [Remowl 000 0 [ oo 10| 0.180 000 000 T2
ot 000 632 910 110 180 000 000 332

I%_ﬂ 000 500 073 0151 700 000 00 D274

Est L (e.g. [OpEs 500 500 012|002 915 000 000 052

CoSE3N0  |Hamison Sub tmprovemenl 1 aer)  [Remenal 000 500 0 |_0.000 000 000 1000 000
[Totat 000 000 35 | 0176 115 000 000 326

TCapEx 000 o52_| 0073 155 104 000 0000 0334

Est L (e.g. [OpEx 000 000 | 0012 025 016 000 |_0.000 0.053
Co58401  Meron Subimprovements (G ooer)  IRemoval 000 | 0.000 | 6660 000_| 0000 | 0.000 | 0.000 0,000 |
Total 000 052 | 0035 180 170 600 | 0.000 0.387

600 000 T4 | 021z 167 000 000 48

Est LV (e.g. 000 500 o1l | 0053 043 600 560 707
C058404  [Kingslon Sub Improvements | acer) 00 000 000_|_0000 000 000 000 000 |
000 000 125 | 0265 | 0.208 000 000 595

500 [ 0.000 000 | _0.000 000 000 000 000

Est L (e.g. 00| 0.000 000 | 0.000 100 000 000 000

C058407 IS, Aquidneck Retirements |, ‘g 000 | 0.032 020_|_0.110 150 000 000 343
000 | 0.032 020 | 0110 380 000 000 342

500 | 0.000 000 000 000 000 [} 5000

Est LM (2.g. 000 | 0.000 000 00z 000 000 000 9000

[CDODES TN B aiie(Brook Eie!itement +/- 25%) 003 | 0.040 040 150 230 000 000 0463
003 | 0.040 040 150 230 000 | 0000 5463

X 00| 0.000 X 108 108 506 | 0000 a0

Est L (2.9. [DpEx 000 | _0.000 o0 014 14 000 | 0.000 3
CD00852  |Vemon Relirement +-25%)  |Remowl 000_|_0.000 003 o1 T2 000 | _0.000 3]
Total 000 | 0.000 029 137 3 T 302

x 735 [ 0361 05 | 4080 | 4000 | 4000 [ 12481

Estid (9. [OpEx 000 020 [jE 510 500 | 0500 000 543
C000855  |Jepson Substation +-10%)  [Removal 000 020 013 510 500 | 0.500 000 543
Total 135 200 3 100 000 | 5000 000 75 567

Ex 3671 &% 787 | 15705 | 1157 | 5523 000 36,100

OpEx o3 ¥iii 31| 161 | 1911 524 o0 4317

floisiEmmcti anction Remowal 050 583 774 | 1818 | 1650 524 000 5490

[fo 3094 | 45% 407 | 18685 | 75599 | 6571 | 0.000 55.827
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3.11.2 Project Budget Summary Table
Project Costs per Business Plan

Current Planning Horlizon

Prior¥Yrs| Yr.1 Yr. 2 Yr. 3 Yr. 4 Yr.5 Yr.6+
$M {Actual) | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 Total
wzx 3.971 2.882 7.225| 16.687 | 11.600 1.200 0.000 43,565
OpEx 0.063 0.190 0.426 1.088 0.783 0.036 0.000 2.586
Removal 0.060 0.361 0.544 1.499 1.508 0.024 0.000 3.996
Total Cost in Bus. Plan 4.094 3.433 8.195 19.274 13.891 1.260 0.000 50.147

Variance {Business Plan-Project Estimate)

Current Planning Horizon

Prior Yrs| Yr. 1 Yr. 2 Ye. 3 Yr. 4 Yr.5 Yr. 6+
$M (Actual) | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | Total
CapEx 0.000 (0.794) 1.978 0.982 (0.378)] (4.323) 0.000 (2.535)
OpEx 0.000 (0.087) 0.045 (0.0'-/3) (1.128)) (0.488) 0.000 (1.731)
Removal 0.000 (0.222)] (0.230)| (0.320)| (0.142)] (0.500) 0.000 (1.414)
Total Cost in Bus. Plan 0.000 (1.103) 1.793 0.589 (1.648)] (5.311) 0.000 (5.680)

3.11.3 Cost Assumptions

Substation estimates were obtained from Conceptual Engineering Reports prepared by
substation engineering. Conceptual Grade Estimates have been developed with only
the conceptual understanding of the project. The estimates have been prepared using
historical cost data or data from similar projects with an accuracy of -25% to +50%.

The estimate for the 69kV transmission line was obtained from Routing Anzlysis Report
prepared by transmission line engineering and consultants to the company. This
Conceptual Engineering Estimate has been developed with only the conceptual
understanding of the project. The estimates have been prepared using historical cost
data or data from similar projects with an accuracy of -25% to +50%.

The overall distribution line work estimate was developed utilizing generic construction
costs. Minimal field work has been performed to assess the actual condition of the
assets or the number of poles and transformers needing replacement associated with
the conversion from 4kV to 13kV. This is an Investment Grade Estimate with a level of
accuracy ranging from -50% to +200%.for

The estimates for the distribution work to be completed under funding C028628 and
CD00649 are based on STORMS estimate.

3.11.4 Net Present Value / Cost Benefit Analysis
N/A
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3.11.5 Additional Impacts

N/A

3.12 Statements of Support

None

3.12.1 Supporters

The Narragansett Electric Company

d/b/a National Grid
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The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities

Investment Planning | Glen DiConza Endorses relative to distribution 5-year business plan
or emergent work

Resource Planning Anne Wyman Endorses D-Line resources, cost estimate, schedule
and portfolio alignment

Resource Planning Mark Phillips Endorses substation resources, cost estimate,

schedule and portfolio alignment

Asset Management/

Kasia Kulbacka

Endorses scope, estimate, and schedule with the

Planning company's goals, strategies, and objeclives
Asset Management/ | Alan Labarre Endorses scope, estimate, and schedule with the
Planning company's goals, strategies, and objectives

Engineering / Design

Suzan
Martuscello

Endorses substation scope, design, conformance
with design standards

Engineering / Design

Mark Browne

Endorses sub-transmission line scope, design,
conformance with design standards

Engineering / Design

Len Swanson

Endorses substation scope, design, conformance
with design standards

Project Management

Andrew
Schneller

Endorses Resources, cost estimate, schedule

3.12.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Function Individual

Finance Keith Fowler / Phillip Horowitz
Regulatory Peter Zschokke

Jurisdictional Delegates Jim Patterson

Procurement Art Curran

Control Center Michael Gallagher

Control Center Will Houston

Aquidneck Island Reliability
Uncontrolted When Printed
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4 Appendices

4.1 Sanction Request Breakdown by Project

M C028628 CMWQICUZMEBICBS‘OS& COIS‘IEICDWSZ C058310 |CDO0656 | CPOYES2 CDﬁSMO—dICOS“W C058401 |CDO0GS1 | Total |
(CapEx 5623 2.200 0.200 0.800 1.000 0050] 2100 0.600 0.050 12.623

OpEx 0423 | | | 0423
ﬁomoval 0.647|  0.044 0.050 0 050| 0.050 [] 050| 08N
[Total 6.693]  2.244 o‘zuol 0600] 1 ooﬁl uo%' 0050] 2100 o0 n%' 0.600] 0050 u.os—ul 0050 13937
4.2 Other Appendices

N/A

4.3 NPV Summary
N/A

4.4 Customer Outreach Plan

A Customer Outreach is ongoing as part of the Energy Facllities Siting Board {(EFSB)
Filing process. The company has hired a consultant to develop a comprehensive public
outreach plan for all of proposed projects on Aquidneck Island.

This outreach effort will be part of a comprehensive and proactive public cutreach
process to establish and maintain communications with stakeholders {(e.g., project
abutters, residents, businesses, federal, state and local officials, and community
groups).

This process will include opportunities for public education and communication
regarding the need for the Project, the permitting and siting processes, the detailed
construction plans, the dissemination of construction updates and outreach prior to and
during construction, and follow-up outreach after Project completion. The process will
be designed to engage the community in a two-way dialogue, facilitate transparency
throughout the Project, foster public participation, and solicit feedback from
stakeholders.
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FIGURE 3 — EXISTING SUB-TRANSMISSION SYSTEM ONE-LINE DIAGRAM
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FIGURE 8 — PROPOSED STATION RETIREMENTS
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FIG 9 - PROPOSED SUBTRANSMISSION SYSTEM ONE-LINE
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C020297

Revision: 13

USSC #: USSC-14-082

Budget Version: Default

Sac AB Repl Prog Phase 7 NEC DxT

Project Title:

Project Description:

03740 Sac AB Repl Prog Phase 7 NEC DxT

Project Status: Closed

Responsible Person: KELLY, MICHAEL

Spending Rationale: Asset Condition

Budget Class: Asset Replacement

Capital by Category:
Program Code:

Project Risk Score: 49

Initiator: McGrath, James M

Funding Type: P_Dist by Transmission Sub RI

Project Complexity Score: 15

Project Schedule / Expenditures

Revision Status: Approved

Est Start Date: 1/1/2007

Est In-Service Date: 8/31/2014

TTD Actuals: $1,017,988

Cost Breakdown Capital Expense
$955,000 $83,000

Est Complete Date: 8/31/2014

As Of: 10/2/2017
Removal Total Credits
$89,000 $1,127.000 $0

Justification / Risk Identification:
03740 Sac AB Repl Prog Phase 7 NEC DxT

Project Scope:
03740 Sac AB Repl Prog Phase 7 NEC DxT

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

<Enter data here>

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 4/28/2014 11:02:48 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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#' Funding Project Estimates - Summary

C020297 Current Total Authorized Amount: $1,12... _.E.

Title ISac AB Hepl Prog Phase 7 HEC DxT

Project Humber ICUZDZQ?

Budget Yersion [Default [active)

Revision [14-082

FRevision Status |Appmved

Revision No. | 13

Est Start Dalel 01/01/2007
Est Complete Dalel 08/31/2014
Est In Sivc Datel 0873172014

Capital Im
Expense lm
Jobbing]  $0.00

Retirement IW

Removal $89.000.00

Total [excl. Flels_]l $1.127.000.00
Credits | $0.00
Net I $1.127.000.00
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Short Form Sanction Paper

Sacrificial Airbreak
Title: Replacement at Wood River & | Sanction Paper #: | USSC-14-082
West Cranston
Project #: C020297 Sanction Type: Sanction
Operating . . |
Company: The Narragansett Electric Co. | Date of Request: | April 1%, 2014
Author: Michael Kelly Sponsor: Cheri Warren
- _— - . . | Michael Kelly /
Utility Service: Electricity T&D Project Manager: Mark Phillips

1 Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of Project Funding Number C20297 in the amount
$1.127M with a tolerance of +/- 10% for the purposes of procurement of materials,
removal of existing Sacrificial Air-breaks, installation of new Circuit Switchers,
reinforcement of supporting lattice structures, testing & commissioning as well as
closeout procedures for this project, covering work at both the West Cranston & Wood
River substations.

This sanction amount is $1.127M broken down into:
$0.955M Capex
$0.083M Opex
$0.089M Removal

1.2 Project Summary

The Project will include the replacement of the 172T2 & 171T1 Sacrificial Air-breaks at
the West Cranston substation as well as the 10T115 & 207115 Sacrificial Air-breaks at
the Wood River Substation in addition to all structural modifications required for the new
Circuit Switchers.
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2 Project Detail
2.1 Background

Sacrificial Air-break schemes were historically applied for the protection of substation
power transformers. However, when subjected to a fault condition, the slow clearing
time of sacrificial air-breaks has been shown to be a cause of reduced reliability and
damage to substation equipment.

2.2 Drivers

The driver for this work has been identified as Reliability in the Northeast Transmission
Sacrificial Air-breaks Strategy Paper, SG 001.

tn 1992 a study was commissioned by New England Electric System (NEES)
concluded that the inherent slow clearing time of Sacrificial Air-breaks is the primary
cause of extensive damage due to a substation fault. The excessive clearing time of
2.5 to 3 seconds to clear such a fault often resuits in extensive damage to equipment in
the local vicinity as well as the possible destruction of the switch itself.

By comparison, Circuit Switchers which replace the Sacrificial Air-breaks, clear a fault
in less than 0.1 seconds in addition to numerous other benefits such as being easier to
maintain, safer to operate, and possessing the ability to be controlled remotely.

Difficulties with standard operation and maintenance of Sacrificial Air-breaks have
been an issue for some time. Infrared review of the devices provides evidence of
thermally weak "hot spots” on the equipment.

2.3 Project Description

The new Circuit Switchers are being provided as part of the Sacrificial Air-break
Replacement Program which is considered non-mandatory/policy driven.

This project provides for the replacement of the 171T1 and 172T2 Sacrificial Air-breaks
at the West Cranston substation as well as the 10T115 & 20T115 Sacrificial Air-breaks
at the Wood River Substation with Circuit Switchers. New primary bus will be installed
to interconnect the Circuit Switchers with the 115 kV incoming lines and the
transformers. The existing structures supporting the Sacrificial Air-break switches will
be reinforced for the new Circuit Switchers.
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2.4 Benefits

Installation of the new Circuit Switchers to replace existing Sacrificial Air-breaks will
significantly decrease fault clearing time which will limit potential damage to associated
substation equipment. Benefits include increased reliability and safety.

2.5 Business & Customer Issues

Detailed plans are being developed to minimize any disruption to customers &
transmission lines. The installation of modern Circuit Switchers in replacement of
problematic Sacrificial Air-breaks will lead to improved reliability performance providing
our customers with improved service. Planned replacement also offers the lowest
lifetime cost approach for customers.

2.6 Alternatives

Alternative 1: Do Nothing

This option would have no initial cost however there will be indirect costs associated
with increased maintenance levels. This option would involve no proactive replacement
of equipment, only replacing when failure occurs. All Air-breaks should be replaced
before the onset of significantly reduced reliability. This option is unacceptable
because:
¢ Leaving degraded Air-breaks in service puts the company and customers at risk
of long-term interruptions of the transmission system.
o Failures of this equipment have the potential to cause extensive damage to other
equipment as well as serious injuries to our employees.

2.7 Investment Recovery

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the
asset is placed in service equal to approximately $1.146M. This is indicative
only. The actual revenue requirement will differ, depending upon the timing of
the next rate case and/or the timing of the next filing in which the project is
included in rate base.
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3 Related Projects, Scoring, Budgets

3.1 Summary of Projects

Project Type
Elec onl

Estimate Amount

‘Project Number M

Project Title

Total

3.2 Associated Projects

Not Applicable, no associated projects.

3.3 Prior Sanctioning History

Transmission - -

3.4 Category
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3.5 Asset Management Risk Score

Asset Management Risk Score: 49

Primary Risk Score Driver: (Policy Driven Projects Only)
@ Reliability O Environment O Health & Safety O Not Policy Driven
3.6 Complexity Level
O High Complexity = © Medium Complexity ® Low Complexity ON/A
Complexity Score: 15

4 Financial

4.1 Business Plan

Business Plan  Projectincluded Over/Under Project Cost
Name & Period in approved Business Plan relative to
Business approved
Business (%)
$1.042 M

4.1.1 If cost > approved Business Plan how will this be funded?

Re-allocation of funds within the portfolio will be managed by Resource Planning
to meet jurisdictional budgetary, statutory and regulatory requirements.

4.2 CIAC/ Reimbursement

¥Yr 1 Y 2 Yr. 3 Yr. 4 Yr.5 Yr
M Pri Yrs [ 20 415|205/ 6 | 2016117 | 20 7/ 8 | 2018/19 | 20 920 | Tota
CIAC Reimbursemen 000 0000 0 000 00¢ 000 0000 0000 0000
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Curent Plannl . zon,
Projact Yr1 Yr2 Yr.3 Yr. 4 rn5 Yr, +
Project Estimate
Number P tTitle Lewl % S forYs 201415 20156 201617 2017118 201819 201920 Total
West Cranston
CapEx 0.400 0.400
, ) OpEx 0.063 - 0.063
C020257 Wood River +- 10% I?{Trnn - 0.065 3055
[Total 0.528 - 0.528
CapEx 0630 0325 0.955
) . OpEx 0.078|  0.005 - B - 0.083
Total Project Sanction .ﬁ:'»mal 0.065 0029 N N - 0.089
[Total 0.773] 0354 - - B 1327
4.4 Project Budget Summary Table
Project Costs Per Business Plan
Project Costs per Business Plan
Current Piannin M
Pi Yrs t Y 2 r 4 +
A clua 204415 205 6 2016/17 2017/ 8 2018/19 201920 Tota
Variance (Business Plan-Project Estim ate}
Curent Planmnin  orizon
Pror s Yr Y +
L clual 209415 2045/1 201 17 2017 8 2018719 2019/201 Tola
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5§ Key Milestones

Milestones Tar et Date: Month/Year

6 Statements of Support

6.1.17 Supporters
The supporters listed have aligned their part of the business to support the project.

6.1.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.
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7 Decisions

(@) APPROVE this paper and the investment of $1.127M and a tolerance of +/-10%

(b)  NOTE that Mike Kelly is the Project Manager and Mark Phillips has the approved

ﬁnanci@?n.
Signaturet s raa % ........................... Date... //%// -

Executive Sponsor — Marie Jordan
Senior Vice President
Network Strategy
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5360-Narragansett Electric and Gas

Project Revision Detail Report

Fund Project Number: C023852 USSC #:

Revision: 6

Project Title: Inst Ductline Governor St. Prov.

Project Description: Install 2800' of 12-way manhole and duct system.

Budget Version:

USSC-13-239-DCIG0109P

Default

Project Status: open

Responsible Person: PHILLIPS, DANIELLE Initiator:

Spending Rationale: Asset Condition Funding Type:

Budget Class: Asset Replacement

Capital by Category:
Program Code:

Project Risk Score: 30

Castro, Kathy

P_Electric Distribution Line RI

Project Complexity Score: 21

Project Schedule / Expenditures

Revision Status: Approved

Est Start Date: 4/1/2008 Est Complete Date: 4/30/2014

Est In-Service Date: 2/28/2014

TTD Actuals: $1,532,781 As Of: 10/2/2017

Cost Breakdown Capital Expense Removal Total Credits
$1,571,000 $82,000 $0 $1,653,000 $0

Justification / Risk Identification:

CL 7/7/08 changed project name from "lves St" to "Governor St," changed scope and est.A new duct/manhole system
is being constructed on Governor St in Providence. The new system will provide a route to bypass an existing
ductline on nearby Ives St which is unusable due to blistered fiber ducts. The lves St ductline is a critical corridor for
23 kV supply to 2 substations in Providence's East Side and for 11 kV primary-metered service to Brown University.
This project covers expenditures necessary to install the MH/duct system required for proactive replacement of

AA=AI_ N1 e

Project Scope:
Install 2800' of 12-way manhole and duct system.

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

<Enter data here>

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 9/3/2013 09:10:48 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Preferences  Window  Help

B Kl [ | = 4 @ E =

Projects Assets Tables CR My PFlan Help Calc Print: Wifin

File Edit Subsystem Batch

Title ||nst Ductline Governor 5t. Prov.

Project Number [C023852

— Property Estimates:

Budget Yersion |Delaull [active] N ) - . .
Grid Estimates | Unit Estimates |

Revision |
Revision Status jApproved Forecast | Create As Built |

Revision No.l 6
Est Start Datel 04/01/2008

Est Complete Datelm Summarize: from Wil I
Est In Srvc Datelm Copy Estimate | Delete Uzed Estimates |
Eapilallm )

Emmeee Im —Edit: ————————— — Other:
Johhinglw New Hevision Revision Comments |
Retirement]  $0.00 Delete R evision

Removal $0.00

Total [excl. Flets.]l $1.653.000.00
Cleditsl $0.00 Update With Actuals
Net | $1.653.000.00

Revision Info | Other UPdalESI

Revision I Gof b l< | < | > | )I|
Find Revision Send|for Approval | ‘ Record |1 of 1 k | < | » | H| | ‘

[~ Show 'Budget Dnly’ Revisions Audits |

Beleazed Dollars |

Substitution |

I
I
Update |
I
|

Import Estimates Slide |

Yersion Compare | Close |
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_— Install Ductline — Governor St., . .
Title: Providence Sanction Paper #: | USSC-13-239
Project #: C23852 Sanction Type: Sanction
Operating ; .
Company: The Narraganseft Electric Co. | Date of Request: | 08/20/2013
Author: Danielie Phillips Sponsor: Cheryl A. Warren
Utility Service: Electricity T&D Project Manager: | Danielle Phillips

1 Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of C23852 in the amount $1.653M with a tolerance of +/-
10% to proceed with construction activities.

This sanction amount is $1.653M broken down into:
$1.570M Capex
$0.083MOpex
$0.000M Removal

2 Project Detail

2.1 Project Description, Justification, Customer Issues, Drivers and Benefits

Project Description:

The portion of feeder 1152B on Ives and Manning Streets which consists of 1970’s
XLPE cable is a candidate for inclusion early in the underground cable replacement
program. However, the existing ductline in this area consists of concrete-encased 4"
fiber ducts installed in the 1960’s. The ducts are severely blistered, making them
unusable in their present condition.

This project will install the ducts necessary for future elimination of 1970's XLPE on
feeder 1152B, will provide spare ducts for use in the event of cable failures, and will
allow for future replacement of aging PILC cable. A new ductline route will allow for
future replacement of aging PILC cable. A new ductline route will be developed to
bypass the lves Street ductline, as shown the Appendix.

Background:

Page 1 of 11
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An existing ductline on lves and Manning Streets in Providence, Rhode Island, consists
of 4" fiber ducts encased in concrete. The ducts are severely blistered with no usable
spare ducts. As shown in Figure 1, the ductline contains two 23kV circuits that supply
the East Side of Providence, four 11kV circuits that supply primary metered service to
Brown University, two 4KV circuits, and fiber optic cable. Supplying Brown University
are feeders 1152B, which in this area is early 1970's cross-linked polyethylene (XLPE)
cable; 1153 which is paper-insulated lead-covered (PILC) cable approximately 40 years
of age; 1151 which is PILC approximately 20 years of age; and 1126 which is ethylene-
propylene rubber (EPR) approximately 4 years of age. The 23 kV supply circuits
consists of feeders 2248 and 24 which supply 4 kV substation East George Street.
Both feeders are PILC cable in this area and are approximately 40 years of age.
Feeder 2248 continues to Rochambeau Avenue substation, which is also supplied by
feeder 1110 from Admiral Street.

Short Form Sanction Paper

The most recent attempt to use this ductline was in 2004 when feeder 1126 was
installed to Brown University. At that time, one duct for feeder 1126 was made usable
by a specialized reaming and cutting process to remove fiber blisters. Because of PCB
contamination in the lves Street manholes, it was not cost-effective to continue the
reaming process to create additional usable spare ducts. The presence of PCB's
required that the large volume of process water generated by the reaming process be
disposed of as PCV waste, which is very costly.

In the event of in-service failure of any one of the feeders in this ductline, emergency
duct construction would be required. Such emergency construction would only address
an immediate issue (cable failure repairs), and would not provide long-term benefit. A
proactive long-term approach to address the unusable ductlines on Ives and Manning
Streets is desirable so that ducts are available for use in the event of in-service failure,
and for future underground cable asset replacement projects.

Drivers:

The company is undertaking a program to proactively replace underground distribution
cable. National Grid Internal Strategy Document “Primary Underground Cable” — Initial
Strategy, dated January 2008, sets forth a strategy to eliminate all primary underground
cable more than 60 years old from the system within fifteen years. The strategy is
intended to provide for a sustainable system going forward, In moving toward a
sustainable system, a concerted effort is also being made to eliminate cross-linked
polyethylene (XLPE) cables manufactured in the 1970's. This particular vintage XLPE
cable insulation is targeted for elimination based on historical performance.

Existing duct and manhole system are used for the underground cable replacements
where suitable facilities exist. In some cases, duct construction is required where
existing facilities are unsuitable due to duct size, manhole size or physical constraints,
or lack of usable ducts. National Grid Internal Strategy Document “Distribution Ducts
and Conduit” — Issue 2, dated September 2008, sets forth a strategy to repair and/or
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replace failed conduit systems upon evaluation of alternatives and when justified by
short and long-term needs.

Ductlines on lves and Manning Streets are a critical underground corridor for 11kV
cables that supply Brown University, and 23kV cables that supply East George Street
and Rochambeau Avenue substations. A suitable alternative route to these locations
does not exist, and large-scale repair or additions to the existing ductline is neither
practicable nor cost-effective because of the number of circuits involved and physical
constraints. The Company's strategies for primary underground cable and distribution
ducts support implementation of a proactive plan to install the underground facilities
necessary for future cable replacement programs in this area, while limiting risk in the
event of in-services failures.

Benefits:

There are not direct financial benefits arising from this project. However, replacing the
existing ductline will provide a more reliable and sustainable system for the customers.

Business Issues:

Although this project installs ductline and is consistent with the Company's distribution
duct strategy, it is being incorporated into the Company's underground cable
replacement initiative because it installs the facilities necessary for future cable
replacements, both early in the program (1152B-1970's XLPE) and in future years
(1153, 2248, 24 — aged PILC cable).

The project proactively addresses the lack of usable spare ducts on lves and Manning
Streets. This underground corridor is critical for supply to Brown University and to the
East Side area of Providence.

Safety, Environmental and Project Planning Issues:

One of the manholes on Manning Street has tested positive for PCB-contamination and
proper measures are in place for remediation of the PCB-contamination.

Dewatering, if required during duct and manhole construction, will be in accordance with
existing Narragansett Bay Commission Permits, and “best management practices” will
be implemented as necessary for management of excavation materials and spoil.

The City of Providence is considering enactment of a new ordinance which would apply
for construction in the public way in an area including multiple properties, such as a
street or multiple streets. The ordinance would require a 60 day review period by the
Department of Planning and Development and City Council prior te obtaining road
opening permit.
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2.1.1 Alternatives:

Alternative 1: Recommended Option

This project will install the ducts necessary for future elimination of 1970's XLPE on
feeder 1152B, will provide spare ducts for use in the event of cable failures, and will
allow for future replacement of aging PILC cable. A new ductline route will be allowed
for future replacement of aging PILC cable. A new ductline route will be developed to
bypass the Ives Street ductline, as shown in the Appendix.

Alternative 2: do nothing option.

A “do-nothing” alternative is not recommended because of the risk incurred by the
potential for in-service failures. The lves Street ductline contains all feeders that supply
11kV primary metered service to Brown University and 23kV supply to all of 4 kV
substations East George Street and half of 4 kV substations Rochambeau Avenue. In-
service failure on lves or Manning Streets would require long-term emergency loading
on the equipment remaining in service. This would result in loss-of-life on the cables
remaining in service and, for feeders 2248 and 24, the 11 kV - 23 kV step-up
transformers at South Street substation. Such emergency loading would be necessary
until duct construction was completed and the failed cable replaced, or until other
provisions were made. Use of 4 kV feeders ties to pick up load would be limited since
most ties are to feeders also supply from East George and Rochambeau Substations.
Use of “roll-on generation” would most likely encounter local opposition since both East
George and Rochambeau substations are located in densely-built residential areas.
Should one of the cables to Brown University fail during higher load periods, Brown
University may be required to shed load for an extended period of time.

Adding ducts to the existing lves Street ductline is not considered feasible. Because of
manhole congestion and physical limitations, the maximum number of ducts that can be
added is insufficient to replace all cable targeted for asset replacement as well as
provide spare ducts for use in the event of future failures.

2.2 Investment Recovery

The Company franchise to distribute electricity obligates the Company to have the
necessary facilities to provide reliable electric service. The proposed investment installs
the infrastructure necessary for future proactive replacement of aged and deteriorated
underground cable to maintain reliable service and avoid in-service failures. The project
fully supports the objective of the Company's Primary Underground Cable Strategy,
which seeks to provide for a sustainable system going forward, and the strategy's
regulatory/reputation benefit which is risk avoidance for damage to reputation and
subsequent regulatory intervention.
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2.2.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $0.314M. This is indicative only. The actual
revenue requirement will differ depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring, Budgets

3.1 Summary of Projects:

Project Type Estimate Amount

Project Number (Elec only) |Project Title ($M)
C23852 D-Line Install Ductline — Governor St., Providence _ 3 1.653
Total| $ 1.653

3.2 Associated Projects:

Project Estimate
Number Project Title Amount
Gas Main Relay - Governor St., $
9000120317 | Providence 656,732.00
$
Total | 656,732.00

3.3 Prior Sanctioning History (including relevant approved Strategies):

Date Governance | Sanctioned Paper Title Sanction Type
Body Amount
01/14/2009 | USSC $0.100M Install Ductline — Preliminary
Governor St., Works Sanction
Providence
Page 5 of 11
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3.4 Category:
Category Reference to Mandate, Policy, or NPV Assumptions
The investment is classified as policy-driven. The Company
O Mandatory is undertaking an asset replacement program for

underground cable to proactively replace aging and

_ ] deteriorated cable and avoid in-service failures. Such

® Policy- Driven replacements cannot be done on Ives and Manning Streets
in Providence without additions to the duct/manhole system.

Q Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: _30_

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability O Environment O Health & Safety O Not Policy Driven

3.6 Complexity Level:
O High Complexity O Medium Complexity ® Low Complexity O N/A
Complexity Score; __ 18

4 Financial

4.1 Business Plan:

Business Plan Project included | Over/ Under Business Project Cost
Name & Period in approved Plan relative to
Business Plan? approved
Business
Plan ($)
g‘i’#g:’;‘:ggggd ®Yes ONo ®Over O Under ONA $1.512M
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FY14-FY18
Business Plan

4.1.1 If cost > approved Business Plan how will this be funded?

Re-allocation of funds within the portfolio will be managed by Resource Planning to
meet jurisdictional budgetary, statutory and regulatory requirements.

4.2 CIAC/ Reimbursement

N/A.

4.3 Cost Summary Table

QmatRarimgHian@)
Roet Raedt Y1 ¥2 [ %3 ] ¥4 | ¥%5 | %6+
Nrvg Rded Tile Bimte | Sed |AaYs | D3| DWH| D66| D67 | D8] DI8VB| T
CpE | oon| 150 om| - - = - 1571
D lreid Dudire-Ghara 3, Qi - e - - - - - 002
£ |Poidne Rmod | - - - - - - - -
Tdd oon| 15 om| - . . 5 163
Gk | oon] 1500 am] - - ) = 1571
Tad o 15 om| - i 5 = 168
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4.4 Project Budget Summary Table
Project Costs per Business Plan

nationalgrid

Current Planning Horizon ($M)

Prior Yrs ¥Yr 1 Yr 2 Yr. 3 Yr 4 Yr. 5 Yr. 6+

{Actual) | 201314 | 2014 15 | 201516 | 2016 17 | 2017/18 | 2018/19 Total
CapEx $ 0010|$ 0100($ - $ - $ - $ - $ - $ 0.110
OpEx g - $ 0015|% - $ - $ - $ - 3 - $ 0.015
Removal $ - $ 00158 g $ - $ - $ - $ 0.0156
Total Costin Bus Plan $ 0010|% 01308 g $ $ - g - $ 0.140
Variance (Business Plan-Project Estimate)

Current Planning Horizon {$M)

Prior Yrs Yr 1 Yr 2 Yr 3 Yr 4 Yr.5 Yr. 6+

(Actwal) | 2013/14 | 201415 | 201516 | 2016 17 | 2017/18 | 201819 Total
CapEx S (000} S (1410)( % (0050} $ 3 $ - 3 - $ (1.461)
OpEx b - $ (0067)[ & - $ - $ - $ - 3 - $ (0.067)
Removal $ - $ 0015|§% - $ - $ - $ - 3 - $ 0.015
Total CostinBus Plan__ | $ (0001)[ $ (1462)[ % (0050)| % $ - $ - I $ (1.513)
5§ Key Milestones:

Milestone
6 Statements of Support
6.1.1 Supporters
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6.1.2 Reviewers

Reviewers read the paper for content / language and recommends edits if

necessary.

Reviewer List Name

Finance Keith Fowler
Regulatory Gideon N. Katsh
Jurisdictional Delegates Jennifer L. Grimsley
Procurement Art Curran
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7. Decisions:

(a) APPROVE this paper and the investment of $1.653M and a tolerance of +/-10%

| (b)  NOTE that Danielle Phillips is the Project Manager and has the approved
' financial delegation.

| Signature...... Z
Marie Jordan
Senior Vice President
Network Strategy

----------------
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8. Other Appendices:

e e SKEET § Di] =

Page 11 of 11

Govemor 5t., Providence - Electric Short Form Saction Document 08 07.13.doc

107




The Narragansett Electric Company
d/b/a National Grid
REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 107 of 889

C024175

Chase Hill Sub (D_Line)

108



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 108 of 889

5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C024175 USSC #: USSC0408P36v7/AMICPW
Revision: " Budget Version: Default

Project Title: Chase Hill Sub (D Line)

Project Description: Distribution line work associated with a new 115:12.47 kV substation in Hopkinton, Rl

Project Status: open

Responsible Person: BOYLE, RICHARD Initiator: Vaz, Jack P

Spending Rationale: System Capacity & Performance Funding Type:

P_Electric Distribution Line RI

Budget Class: Load Relief
Capital by Category:
Program Code:

Project Risk Score: 36 Project Complexity Score: 25

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 4/1/2008 Est Complete Date: 6/30/2019

Est In-Service Date: 3/31/2019

TTD Actuals: $4,582,824 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$7.602,000 $0 $0 $7.602,000 $0

Justification / Risk Identification:

Loading on four feeders and one transformer in the South County West area is projected to exceed SN capability and
peak contingency loading on the two Westerly transformers and the Wood River T10 transformer is projected at
140% of SE capability. To address normal and contingency loading concerns in this area, the 2007 Annual Plan
identified the need for a new substation in Hopkinton.

Project Scope:

Three new distribution feeders will be installed from the proposed substation with provision for a fourth feeder, when
and if needed. The new feeders would primarily tie into and relieve the existing single feeder from the Ashaway
Substation and other area feeders supplied out of Westerly substation. All load served by the new 115kV supplied
Hopkinton substation would result in transfers from and relief of the area 34.5kV distribution supply system. Project

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 12/21/2015 19:07:52 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***

110




The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 110 of 889

atabase
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:  Projects Assets Tables R I¥yPPlan Help Calc Prink Win

#' Funding Project Estimates - Summary

C024175 Current Total Authorized Amount: $7,60... — O X

Title |Chase Hill S5ub [D_Line)

Project Number [C024175

Budqget ¥ersion |Delaull [active]

Revision [v7

Revizion Status |Appmved

Revision No. | 11

Est Start Dale| 04/01/2008

Est Complete Dalel 0673072013
Est In Srvc Datel 0373172019
Capital | $7.602_000.00

Expensel $0.00

Johhingl $0.00

Retirement $0.00

Removal | $0.00

Total [excl Flels.]l $7.602.000.00
Eledilsl $0.00
Net | $7.602,000.00

— Spending Estimates:
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— Property Estimates:

Uit Estimates |

Forecast |

LCreate Az Builk |

Summarize from Wi |

LCopy Estimate |

Delete Used Estimates |

— Edit:
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Update
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This document has been redacted for Critical Dﬂ‘

nationalgrid

US Sanction Paper
o . : Sanction Paper | USSC0408P36v7
Title: Chase Hill Substation #155 # AMIC PWS0930v6
C024175, C024176, C030165,
Project #: C030166, C034102, C036233, | Sanction Type: Sanction
C036234
Operating . .
Company: The Namragansett Electric Co. Date of Request: | 12/15/15
John Gavin, VP
Author: Michael Rook/Robert Schneller | Sponsor: Asset
Management
Utility Service: Electricity T&D Project Manager: | Michael Rook

1 Executive Summary

1.1 Sanctioning Summary

This paper requests a sanction of C024175, C024176, C030165, C030166, C034102,
036233, and C036234 in the amount $22.315M with a tolerance of +/-10% for the
purposes of full implementation of the project.

This sanction amount is $22.315M broken down into:
$21.005M Capex
$0.307M Opex
$1.003M Removal

1.2 Project Summary

Facility loading and outage exposure concerns led to the initial development of this
project which has distribution and transmission (both PTF and non-PTF) components.
The project includes a new substation with one 115-12.47 kV, 24/32/40 MVA LTC
transformer and associated circuit switcher, a breaker-and-a-half metal clad substation
with 8-feeder positions, and a 7.2 MVAr 2-stage station capacitor bank in the town of
Hopkinton, R.l. Four positions will be utilized immediately and the other will be used to
facilitate future expansion. The station will be directly tapped from the 115 kV Line
18708 with four (4) new distribution feeders initially and will require the
retirement/removal of the Ashaway and Hope Valley Substations.

Page 1 of 27

USSC Cnase Hill Project Sanction 12-9-15
Uncontrolled When Printed

112


vansav
Text Box
This document has been redacted for Critical Energy Infrastructure Information (CEII). 12/23/2015

diconz
Rectangle


REDACTED - CEll Information has been Redacted

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 112 of 889

1 L
US Sanction Paper n at | O nal g I
1.3 Summary of Projects
Project Project Type Estimate Amount
Number (Elec only) Project Title (SM)
Total
1.4 Associated Projects
Project Estimate
Number Project Title Amount ($M)
Total
1.5 Prior Sanctioning History
. Potential . Tolerance
Date Gov;;:ance Sax:;gz:ted Project Paper Title S"’.'Pcneon
y Investment yp
6/10/15 | USSC0408P36v6 | $8.610M $19.717M | Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v5 #155
5-13-14 | USSC0408P36v5 | $6.035M $19.72M Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v4 #155
12/11/13 | USSC0408P36v4 | $4.035M $29.07M Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v3 Project
8/812 USSC0408P36v3 | $2.350M $23.216M | Hopkinton +/-25%
AMIC Substation
PWS0930v2 Project
10/12/11 | USSC1011PS407 | $1.300M $13.022M | Westerly Partial +/-25%
Substation | Sanction
Flood
Restoration
Page 2 of 27
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1/4/09

9/08 AMIC #5G103

9/08 AMIG #5G104

Page 113 of 889

nationalgri
NA
$0.133M NA
$0.133 $3.22M
NA

1.6 Next Planned Sanction Review

Date (Month/Year)

Purpose of Sanction Review

6/19

Closure Paper

USSC Chase Hill Project Sanction 12 9-15
Uncontrolled When Printed
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+/-10%

+-10%

+-10%

+[-10%

NA
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1.7 Category
Category Reference to Mandate, Policy, NPV, or Other
O Mandatory The construction of this substation relieves the load and
improves reliability issues in the Hopkinton area.
@® Policy- Driven
O Justified NPV
QO Other
1.8 Asset Management Risk Score

Asset Management Risk Score: __36_

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability O Environment O Health & Safety O Not Policy Driven

1.9

Complexity Level

©High Complexity =~ O Medium Complexity O Low Complexity O N/A

Complexity Score: 25

1.10

Process Hazard Assessment

A Process Hazard Assessment (PHA) is required for this project:

OYes ® No

Page 4 of 27
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1.11 Business Plan

Project Cost
Business Plan Prf’jed included Over/ Under Business relative to
Name & Period m_approved Plan appl_'oved
Business Plan? Business
Plan ($)
NE Dist. FY'16 -
FY'20 ®Yes ONo ® Over OUnder © NA $4.855M
Approved Plan
NE Transmission
FY'16 —FY'20 ®Yes ONo ® Over OUnder ¢ NA $1.098M
Business Plan

1.12  If cost > approved Business Plan how will this be funded?

1.13  Current Planning Horizon

Current Plannin  Horizon

Yr. 6
Yr. 1 Yr. 2 Yr.3 Yr. 4 Yr. & +
Prior
M Yrs. 201516 2016/17 2017118 2018/2019 2019/2020 0O Total
Ca Ex
1.14 Key Milestones
Milestone Target Date: (Month/Year)
Start of Construction September, 2015
Project Sanction December, 2015
Station Construction Complete September, 2016
Ready for Load December, 2016
Complete D-Line Construction September, 2018
Removal/Retirements of Hope Valley & Ashaway March, 2019
Substations
Project Closure June, 2019
Page 5 of 27
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Sourcing
Engineering & Design Resources
to be provided V¥ Internal I™ Contractor
Construction/Implementation
Resources to be provided W Intemal # Contractor
Avalla.billty of_ internal resources O Red O Amber ® Green
to deliver project:
Availability of external resources
to deliver project: O Red O Amber @®© Green
Operational
Outage impact on network system: ORed OAm ©® Green
Procurement Impact
Procurement impact on network
system: O Red O Amber ® Green

1.16  Key Issues (include mitigation of Red or Amber Resources)

1.17  Climate Change

Contribution to National Grid's 2050 80% - .

emissions reduction target: © Neutral O Positive | O Negalive

Impact on adaptability of network for - .

future climate change: © Neutral O Positive | O Negative
Page 6 of 27
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1.18 List References
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held  12/9/15:

(a) APPROVED this paper and the investment of $22.315M tolerance of
+/-10%

(b)  NOTED that Michael Rook and Robert Schnelier have  approved financial

delegation.
Date. /Q// ?//@—

Signature .. .... .... .
Margaret Sm
Chief Financial Officer
Chair, Sanctioning Committee
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3 Sanction Paper Detail

Lo . . Sanction Paper | USSC0408P36v7
Title: Chase Hill Substation #155 #: AMIC PWS0930v6
C024175, C024176, C030165,
Project #: €030166, C034102, C036233, Sanction Type: Sanction
C036234
Operating . .
Company: The Narragansett Electric Co. Date of Request: | 12/15/15
John Gavin, VP
Author: Michael Rook/Robert Schneller | Sponsor: Asset
Management
Utility Service: Electricity T&D Project Manager: | Michael Rook

3.1 Background

The South County West (SCW) area encompasses the Rhode Island towns of
Charlestown, Hopkinton, Richmond, Westerly and a section of South Kingstown. The
SCW area has approximately 31,000 customers with a peak load of approximately
95MW. Six (6) substations supply the SCW area and combined supply twelve 12kV
feeders and three 35kV lines. The 115kV system supplies a 35kV substation and a
12kV substation; the 35kV system supplies four 12kV substations. See attached one
line diagrams for additional details.

The Hopkinton Substation Project originally comprised of Funding Projects C24175,
C24176, C30165, C30166, C33050 and C34102 was funded with an approved DOA of
$1.310M. This original project included a new 115-12.47kV substation in the town of
Hopkinton, R, directly tapped from the 115 kV Line 1870S on a parcel owned in fee by
The Narragansett Electric Company (NEC). A single 115-12.47 kV, 24/32/40 MVA LTC
transformer, a 7.2 MVAr 2-stage station capacitor bank at distribution voltage level, four
(4) new distribution feeders were included as well as the retirement/removal of the
Ashaway Substation.

Early investigations of the fee owned property for substation siting determined it to be
zoned “residential” which would not permit substation construction. A zoning
amendment petition submitted by NEC was subsequently denied and the Town of
Hopkinton passed a new and more restrictive zoning ordinance for substations. NEC
appealed to the RI PUC requesting an over-ride of the towns zoning ordinance. After
several joint public meetings between the own, PUC and NG, the PUC issued an order
requesting NG to investigate alternative town sites compliant with the new zoning
ordinance. NG evaluated 20 potential zoning qualified sites, each of which had
development issues from the town and/or NG perspectives. During this search, NG
identified a parcel on Ashaway Rd. as a suitable substation site and although zoned

Page 9 of 27
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residential was acceptable to the Town. A Town vote confirmed this approval and the
two parties entered into a formal agreement.

During this siting effort a severe rainstorm/flood on March 30, 2010 resulted in the
failure of the Westerly Substation in R.1. and a study of the effort was advanced. The
study results indicated that in order to resolve the failure at Westerly Substation, the
Hopkinton Substation would be fully built out (doubling its size), the Westerly Substation
retired, and major improvements implemented at the Langworthy Substation in
Westerly, R.I. A partial sanction for Hopkinton Substation Project was approved on
8/8/12 increasing the DOA funding from $1.300M to $2.350M to reflect this scope
change and the substation given the formal name of “Chase Hill Substation #155".

On 12/11/13 a partial sanction was approved increasing the DOA from $2.350M to
$4.035M for the advancement of the final design, wetland permit preparation, initiation
of long lead equipment purchases and preliminary construction. Recently, a “Project
Change Request” (Doc. #PR.09.04.00A) issued on 3/12/14 removed the Westerly work
scope component from Chase Hill due to the distance to the load center which is
reflected in this paper by $9.3M cost reduction.

On 6/10/15 a partial sanction request of $2.575M added to the previously approved
$6.035M brings the total DOA to $8.610M with a tolerance of +/-10% for the overall
Chase Hili #155 Substation Project. This request provided for the completion of design
engineering, permitting, procurement of long lead equipment and preliminary
construction activities.

3.2 Drivers

The construction of this substation relieves the load and improves reliability issues in
the Hopkinton area. Chase Hill Substation will provide relief to the heavily loaded 35kV
sub-transmission system and support the long term load growth in the area.

The South County West (SCW) area encompasses the Rhode Island Towns of
Charlestown, Hopkinton, Richmond, Westerly and a section of South Kingstown. Six (6)
substations supply the SCW area. Combined, these substations supply twelve 12kV
feeders and three 35kV lines. The 115kV system supplies a 35kV substation and a
12kV substation; the 35kV system supplies four 12kV substations. See attached one
line diagrams for additional details.

3.3 Project Description

The proposed Chase Hill Substation consists of constructing a new metal-clad
substation on a newly acquired site on Ashaway Rd. in Hopkinton, R.I. The 115kV
transmission circuit (1870S) Right-of-Way crosses through this property.

Page 10 of 27
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The project includes a new substation with one 115-12.47 kV, 24/32/40 MVA LTC
transformer and associated circuit switcher, a breaker-and-a-half metal clad substation
with 8-distribution feeder positions, and 7.2 MVAr 2-stage station capacitor bank in the
town of Hopkinton, R.l. The station directly tapped from the 115 kV Line 18708 will
initially have four (4) distribution feeders to relieve the heavily loaded Ashaway
Substation feeder and other area feeders, the other four feeder positions will be used to
facilitate future expansion. Refer to Figure 4.2.4 for a Station One-Line Diagram.

US Sanction Paper

With the energization of the Chase Hill Substation, the Ashaway and Hope Valley
substations are no longer needed. The load will be transferred to the new Chase Hill
Substation and they will be retired and dismantled.

3.4 Benefits Summary

The recommended alternative relieves the load and improves reliability issues in the
Hopkinton area. The Chase Hill Substation will pravide relief to the heavily loaded 35kV
sub-transmission system and support long-term load growth. In addition, this
recommendation will benefit customer reliability by converting the area from "Phasing
Group 3" to "Phasing Group 2" which will facilitate feeder ties with the rest of the system
in southern Rhode Island.

3.5 Business and Customer Issues
There are no significant business issues beyond what has been described elsewhere.

3.6 Alternatives

The recommended Option: Develop the Chase Hill Substation to meet the current and
future loads of the Hopkinton area.

In 2008, a new substation project in Hopkinton, Rl was approved by both AMIC and
DCIG. The purpose of the project is to provide load relief to the heavily loaded local
34.5 kV sub-transmission system and allowed for the retirement of Ashaway Substation.
The options considered at that time other than the recommended alternative provide
herein would either defer the project or reinforce and expand the existing 34.5kV and
12.47kV distribution systems. This expansion would further require replacement of the
Wood River transformers and upgrading the supply lines a much more costly alternative
resulting in the selection of the Hopkinton project.
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3.7 Safety, Environmental and Project Planning Issues

A formal and detailed Cutover Plan will be developed for the interconnection of the
existing and newly installed feeders. This Plan will be developed during the Final
Engineering and Design Phase.

US Sanction Paper

Other required consents would include:
. Town Building Permit

There are environmental impacts associated with the construction of the substation.
Specifically, a small stream crossing is required to accommodate the substation access
road. To bridge this stream and minimize environmental impacts a pre-cast open
bottom culvert is proposed to be installed. A vegetated buffer will be created between
the substation and the nearby wetlands by planting native shrubs. This buffer will be
extended in the final design to accommodate the Town's concemns to reduce the visual
impact. Also, “Low Impact Development” techniques wilf be used to manage and
improve the quality of the rain water runoff from the station's access driveway.

In addition, a noise study was conducted to determine the transformer to be specified
for purchase so that the noise impact at the nearest abutter's residence is in an
acceptable range. Finally, a Phase 1 Archeological Study was performed and
approved. The report concluded that proposed substation in the area surveyed will
have no effect on any significant cultural resources. However, during the site
archeological survey, representatives of the Narragansett Indian Tribe Historical
Preservation Office (NITHPO) observed a number of stone groupings within the central
parcel area. These stone groupings have been identified and working in concert with
the NITHPO, the substation facilities are laid out to avoid any interference with them.
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3.8 Execution Risk Appraisal
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i Detailed g Impact Score
Descriptionof & 2 Pre-Trigger S
Strat: EB
5 Risk / -§ g E E &Y Mitigation Residual Risk itigation
Opportunity o 3 Plan
2 Accept
1 ¢ Mitigate
2
2 Mitigate
2
Total Risk $: $IM
Total Risk Wks: 8
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3.9 Permitting

- Status
Pégbzmﬁy Duration To  (Complete/  Estimated
Permit Name (Ce rta?nl Likelv/ Acquire In Progress Completion
. y Permit Not Applied Date
Unlikely) For

3.10  Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications

Investment recovery will be through standard rate recovery mechanisms approved by
appropriate reguiatory agencies.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to $3.944M. This is indicative only. The actual revenue
requirement will be recovered through Regional Network Service (RNS) rate base.

3.10.3 CIAC / Reimbursement - N/A
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3.11.1 Cost Summary Table

Financial Impact to National Grid

nationalg id

The Narragansett Electric Company
d/b/a National Grid
RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 126 of 889

Current Horizon
Yrt r2 Yr 3 Yr4 Yrg+
Project
Project Estimata
Number tThie lwel S SM PrlorYrs 201518 201847 201718 201872018 0 Total
Ex 2062 | 7600 | 6951 | 00w | 0000 | 000 000 11033
. Ex G000 | 0000 | 0000 | 0OCO | 0000 | 0000 000 0.000
C024176  |Chase Hil Substation “10%  IRomowl [ 0000 | 0.000 | 0000 | o000 | 9000 | 000 000 0.000
[Tota) 2062_| 2600 | 6351 | 0000 | 0000 | 0020 | 0.000 11033
[CapEx Us7e | 0100 | 0671 | 0000 | 0000 | 0.060 | 0000 1350
OpEx 0.000_| Dooo | oois | 0.000 | 0.600 | 0000 | 0000 0018
Co30165 - |Chase Hil Substalion *H10%  Remowl | 0.000 | 0000 | 0047 | 0060 | oooc | 0000 | o0ea 0047
Total 0378 ] 0100 | 08w | 0000 | 0000 | 0000 | woon 1415
Ex 0399 0 010 1408 0 000 0000 0 000 3.000 1815
) OpEx 0000 | 0.000 | oooo | 0ooo | 0000 | 0000 | 0000 0,000
C030166  (Chase Hill Substation HH%  IRemowl | 0000 | 0.000 | 0000 | 0006 | 0000 | G000 | 5000 D.000
[Totat 0399 | 0010 | 1408 00| 0000 | 0.000 | COB0 1615
[CapEx 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 0000
. OpEx 000 | 0000 | 0000 000 000 | 0070 | 0000 0070
034702 |Ashaway Relira 0% I_'ngum 000 | 0000 | oooo 000 | 0000_| 0130 | 0000 0 130
Total o0 | oood | G000 060} 0000 | 0200 | 0.000 0200
[CaoEx GO00C_| 0000 | 0000 | 0000 | 0000 | 0000 | 0000 0000
. OpEx 0000 000 | 0000 | 0000 000 | 0070 | 0000 0.070
C036233  [Hope Valley Retire 0% Remoa | 0000 000 | 0.000 | 0000 D00 | 0150 | 0.000 0 150
[Total 0000 00| 0.000 | 0.000 00| 0220 | 0000 a0
I_ELEI 0000 | 0.000 000 | 0000 | G.000 | 0000 000 0.000
] OpEx 0.000 00 000_| 0000 | 0.000 010 000 0.010
036234 |Hope Valley Ralire *19%  [Remow | 0000 [ 000 | 0000 | 0000 | 0020 | 0000 0.020
[Totar 0,000 000 | 0000 | 0000 | 0.000 1030 | 0.000 0.030
Ex 3197 3110 |_10.910_| 2283 2281 0620 000 21 800
OpEx 0 000 000 | 0018 | 0000 | 0000 | 0150 000 0168
Total Project Sanction Remawal | 0000 | 0000 | 0.0¢7 | 0060 | 0000 | 0300 | 0000 5347
[Tota 3107 | 3.010 | 10675 | 2282 | 2281 | 0470 | 0000 23315
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Current Planning Horizon
Prior Yrs| Yr. 1 Yr. 2 Yr. 3 Yr.4 | Yr.5 | Yr.6+
S$M {Actuai) | 2015/181 | 2016/17 | 2017/18]|2018/2019[2019/2020 0 Total
CapEx 4,173 5.522 5.800 0.000 0.000 0.000 0.000 15.495
OpEx 0.000 0.428 0.412 0.000 0.000 0.000 0.000 0.840
Removal 0.537 0.544 0.044 0.000 0.000 0.000 0.000 1.125
Total Cost in Bus. Plan 4,710 6.494 6.256 0.000 0.000 0.000 0.000 17.460
Variance (Business Plan-Project Estimate)
Current Planning Horizon
PriorYrs| Yr.1 Yr. 2 Yr. 3 Yr.4 | Yr.5 | ¥r.6+
$M {Actual) | 2015/16" | 2016/17 | 2017/181[2018/2018]2019/2020 0 Total
CapEx 0.976 2412 (5.110)] (2.282)] (2.281)] (0.020)] 0.000| (6.305)
OpEx 0.000 0.428 0.394 0.000 0.000 (0.150) 0.000 0.672
Removal 0.537 0.544 {0.003) 0.000 0,000 (0.300) 0.000 0.778
Total Cost in Bus. Plan 1.513 3.384 (4.719)] (2.282)] (2.281)] (0.470) 0.000 {4.855)
Transmission Project Costs per Business Plan
Current Planning Horizon
Prior Yrs| Yr. Yr. 2 Yr. 3 Y4 | Yr.5 [[¥r6+ [
M (Actual) | 2015/16 | 2016/17/| 2017/18 [2018/2019{2019/2020 0 Total
CapEx 1.751 0.734 0.620 0.000 0.000 0.000 0.000 3.105
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remowal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 1.751 0.734 0.620 0.000 0.000 0.000 0.000 3.105
Variance (Business Plan-Project Estim ata)
Current Planning Horizon
ProrYrs| Yr.1 Yr. 2 Yr. 3 Yr.4 | Yr.5 [ Yr.6+
$M (Actual) | 2015/16 | 2016/17'| 2017/18 [2018/2019[2019/2020 0 Total
CapEx 0.000 0.624 (1.657) 0.000 0.000 0.000 {1.033)
OpEx 0.000 0.000 (0.018) 0.000 0.000 0.000 0.000 {0.018)
Remowal 0.000 0.000 (0.047) 0.000 0.000 0.000 0.000 {0.047)
Total Cost in Bus. Plan 0.000 0.624 (1.722) 0.000 0.000 0.000 0.000 {1.098)

USSC Chase Hill Project Sanction 12 8-15
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3.11.3 Cost Assumptions
3.11.4 Net Present Value / Cost Benefit Analysis — Not Financially Driven

3.11.4.1 NPV Summary Table

NPV @ Discount rate
IRR
M R
Simple Payback in Years
Total O&M
Total Capital Investment
otal Savin

3.11.4.2 NPV Assumptions and Calculations

3.11.5 Additional Impacts - There are no additional impacts to be considered.

3.12  Statements of Support

3.12.1 Supporters
The supporters listed have aligned their part of the business to support the project.

Area Individual Responsibility
Transmission Michelle Park Endorses relative to 5-year business plan
NE or emergent work.
Glen Diconza Endorses relative to 5-year business plan
Dist. NE © or emergent work.
Distribution - Endorses Resources, cost estimate,
New England Anne Wyman | schedule, and Portfolio Alignment
Trans. Line & Endorses Resources, cost estimate,
Substation - Mark Phillips schedule, and Portfolio Alignment
New England

Page 18 of 27
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Transmission

Endorses scope, design, conformance

Planning Kasia Kubacka | With design standards
Projects
Susan Endorses scope, design, conformance
Substations Martuscello with design standards

Transmission &
Sub-T Line

Mark Browne

Endorses scope, design, conformance
with design standards

Protection &

Leonard Swanson

Endorses scope, design, conformance
with design standards

Telecom
Dist. Line and Endorses scope, design, conformance
Sub. and Sub.- Alan Labarre | with design standards
T Planning
T&D Line NE | Andrew Schneller Endorses resource, cost estimate and

schedule

3.12.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Function | Individual
Finance Keith Fowler and Phillip Horowitz
Regulatory Peter Zschokke

Carol Sedewitz

Jurisdictional Delegate
Jurisdictional Delegate

Jim Patterson

Procurement Art Curran
New England Regional CC Michael Gallagher
NE Transmission Regional CC | Will Houston

4 Appendices

4.1 Sanction Request Breakdown by Project - NA

Page 19 of 27
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Page 20 of 27
USSC Chasa Hi Project Sancti n 12.9-15
Uncontrol ad When Printad




REDACTED - CEll Information has been Redacted

US Sanction Paper

4.2.2 One Line Diagram:

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 131 of 889

nationalgrid

24
8l soim -

34.5kV Lines 85T1, 85T2, & 5T3

Lol

B, o 15 peeemmmm e
ot e i + oot B
____________ Lk o O il A
) ss.-a_ﬁ_f_ 4 | ey 5T, 1 g —r';i—,-w
[ Vi ) I 5 J ; T A T
: : 23 S A . S
g el e | ey
= | = =
FL AT BN
I vy B ! ! 47531 -‘-rlj{
. , ;
HOPEVALEY ¥ e |
), | e t |
mi’ ! =~ : ! a7 ’g; JI
: Bl : | ) ',
e I P |G| e
p SR . ) | _ - '551
2 ) I =4 &2 Nz
! ) | e, gz wg |
' += : _1'7' | I resiam
‘ = PR ' A N S
AR ol i J L T
- i bl
WooD Rver
& — | s
”&Lfﬂ."u . -] sl en P
ASD“MWAY 0t Lo Ty R A3,
HAEE o ' {_.J P ™
Na‘ﬂ BT, zg—.—f kA | I PITE, FETYy 2
E N ) Ly - s
¥ [ AN (g il 1) Y
] 0
[y 1 L-’Jﬂ‘-,;’j —P‘;ﬁ— S—
_______ o s g 3fE .
24
WESTERLY , | e
PR
N0 : Foge/y et 07
[rei ity
T2 TIPS | - —_[
[PV o, o W
! 124’!.'—.,;%‘-\{ T—'}- w1 ] g
| + L} J
X P ' -
P T !
gasy - r
TR E [ 1
| L] |
1 B g ) 5 ﬂ;};—o
122 -t L b
N -“/‘ﬁgp E by BRAFORD
! i | e TEQ
| & i e
i o s
| 15 i ) Poix) Fip  EAT.
| AN -t . oy 2
Co PR ET aw [
| ] )
s
[T S 1 L3k E
bty A 830
(£
LANGWORTHY, . L]
CORNEH LY T . - L ) .
Nog .l.marm  HESE WD SEERS (FERSE 15 PHT GF AP SKTSS SESHE
T d
Ve

45KV LINES 85T1, 8572 & 8573

OCEAN STATE DIVISION
Page 21 of 27

USSC Chase Hill Project Sanction 12-9-15

Uncontrolled When Printed

LND-3401

132



REDACTED - CEll Information has been Redacted

US Sanction Paper

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 132 of 889

nationaigrid

4.2.3 One Line Diagram with Chase Hill (Hope Valley & Ashaway Retirements):
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4.2.4 One Line Diagram: Chase Hill Substation One Line

US Sanction Paper
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4.2.6 New Chase Hill Substation Property Site - Plan 1

US Sanction Paper
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4.3 NPV Summary - Not Applicable

4.4 Customer Outreach Plan

A customer outreach effort was conducted on a limited scope prior to the Hopkinton Town
meeting principally for the abutters of the proposed site of the substation. Project Status
meetings with Town officials have been conducted monthly from construction start and will
continue through the end of the Project.
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o . . Sanction Paper | USSC0408P36v7
Title: Chase Hill Substation #155 " AMIC PWS0930v6
C024175, C024176, C030165,
Project #: C030166, C034102, C036233, | Sanction Type: Sanction
C036234
Operating . .
Company: The Narragansett Electric Co. Date of Request: | 12/15/15
John Gavin, VP
Author: Michael Rook/Robert Schneller | Sponsor: Asset
Management
Utility Service: Electricity T&D Project Manager: | Michael Rook

1 Executive Summary

1.1 Sanctioning Summary

This paper requests a sanction of C024175, C024176, C030165, C030166, C034102,
C036233, and C036234 in the amount $22.315M with a tolerance of +/-10% for the
purposes of full implementation of the project.

This sanction amount is $22.315M broken down into:
$21.005M Capex
$0.307M Opex
$1.003M Removal

1.2 Project Summary

Facility loading and outage exposure concerns led to the initial development of this
project which has distribution and transmission (both PTF and non-PTF) components.
The project includes a new substation with one 115-12.47 kV, 24/32/40 MVA LTC
transformer and associated circuit switcher, a breaker-and-a-half metal clad substation
with 8-feeder positions, and a 7.2 MVAr 2-stage station capacitor bank in the town of
Hopkinton, R.). Four positions will be utilized immediately and the other will be used to
facilitate future expansion. The station will be directly tapped from the 115 kV Line
1870S with four (4) new distribution feeders initially and will require the
retirement/removal of the Ashaway and Hope Valley Substations.
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1.3 Summary of Projects
Project Project Type Estimate Amount
Number {(Elec only) Project Title ($M)
Total
14 Associated Projects
Project Estimate
Number Project Title Amount ($M)
Total
1.5 Prior Sanctioning History
. Potential . Tolerance
Date | Oclprmance | Sanctioned | “project | PaperTitle | Sanction
y Investment yp
6/10/15 | USSC0408P36v6 | $8.610M $19.717TM | Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v5 #155
5-13-14 | USSC0408P36v5 | $6.035M $19.72Mm Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v4 #155
12/11/13 | USSC0408P36v4 | $4.035M $29.07M Chase Hill Partial +-10%
AMIC Substation | Sanction
PWS0930v3 Project
8/8/12 USSC0408P36v3 | $2.350M $23.216M | Hopkinton +[-25%
AMIC Substation
PWS0930v2 Project
10/12/11 | USSC1011PS407 | $1.300M $13.022M | Westerly Partial +/-25%
Substation | Sanction
Flood
Restoration
Page 2 of 27
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held on 12/9/15:

(a) this and the investment of $22.316M and tolerance of
+/-10%

(b) that Michael Rook Robert Schneller have the approved financial
delegation.

Signature & .. L&A 2.2 Date. /E%Z/ ﬁ/ /K

US Chief Financial Officer
Chair, Sanctioning Committee
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C024176 USSC #: USSC0408P36v7/AMICPW
Revision: " Budget Version: Default

Project Title: Chase Hill Sub (D-Sub)

Project Description: New Hopkinton substation with 1-40MVA LTC transformer and 3-feeders.

Project Status:

open
Responsible Person: BOYLE, RICHARD Initiator: Vaz, Jack P
Spending Rationale: System Capacity & Performance Funding Type: P Electric Distribution Sub RI
Budget Class: Load Relief

Capital by Category:

Program Code:

Project Risk Score: 36 Project Complexity Score: 25

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 4/1/2008 Est Complete Date: 6/30/2019

Est In-Service Date: 3/31/2019

TTD Actuals: $10,385,955 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$11,033,000 $0 $0 $11,033,000 $0

Justification / Risk Identification:

Loading on four feeders and one transformer in the South County West area is projected to exceed SN capability and
peak contingency loading on the two Westerly transformers and the Wood River T10 transformer is projected at
140% of SE capability. To address normal and contingency loading concerns in this area, the 2007 Annual Plan
identified the need for a new substation in Hopkinton.

Project Scope:

Permit, engineer and design a new 115-13.2kV substation on NGRID owned land off 115kV right of way in Hopkinton,
RI. The substation equipment will consist of:

- A 115KV circuit switcher,
-A 115 4 13.2kV 24/32/40 MVA LTC transformer,

A~ P J

Project Alternatives Considered:
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PPM 3303 $710K; PPM3304 $1.235M; PPM11971 $10K; PPM 11972 $10K; PPM 11975 $10K; PPM 3714 $10K;
(Trans C30165 $130K; C30166 $235K)

Related Projects:

Project Number:

Project Name:

Approvals

Line 1: Date 12/21/2015 19:09:36 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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————— PPGPRD Database

| File Edit Subsystem h Admin  Preferences  Window Help
S iy [ | = ¥ ® H =]
:  Projects Assets Tables CR My PPlan Help Calc Prink: Wifin

#' Funding Project Estimates - Summary C024176 Current Total Authorized Amount: $11,0... -m >

Title Il:hase Hill Sub [D-5ub])
Project Humber ICI]241 76

— Spending Estimates: — Property Estimates:
Budget Version [Default [active) = -
| Grid Estimates | Unit Estimates |
Revision |v7
Revision Status [Approved Forecast | Create As Built |
Revision No. | 11
Est Start Dalel 04/01/2008 . |
Est Complete Date|  06/30/2019 Simirihizc) o il
EstIn Srvc Dalel 03/31/2019 Copy Estimate | Delete Used Estimates |
Capital | $11.033.000.00 i
Expense su uu = Edll: S = U“‘IB[:
Jobbing $0.00 Mew Hevision | Revizion Comments |
Retirement $0.00 Delete Revision | Released|Dollars |
Removal | $0.00
Update |
Total [excl. Flels.]l $11.033.000.00
Cleditsl $0.00 Update With Actuals | Substitution |
Net | 11.033.000.00 . .
s Import Estimates | Slide |
Revizion Info | Other Updalesl
Yerzion Compare | Cloze |
Revision I 11 of 11 I« | < | > | | |
S troswn Send for Approval | ‘ Record |1 of 1 kK| <| > ‘
™ Show ‘Budget Dnly’ Revisions Audits I
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US Sanction Paper
o . : Sanction Paper | USSC0408P36v7
Title: Chase Hill Substation #155 # AMIC PWS0930v6
C024175, C024176, C030165,
Project #: C030166, C034102, C036233, | Sanction Type: Sanction
C036234
Operating . .
Company: The Namragansett Electric Co. Date of Request: | 12/15/15
John Gavin, VP
Author: Michael Rook/Robert Schneller | Sponsor: Asset
Management
Utility Service: Electricity T&D Project Manager: | Michael Rook

1 Executive Summary

1.1 Sanctioning Summary

This paper requests a sanction of C024175, C024176, C030165, C030166, C034102,
036233, and C036234 in the amount $22.315M with a tolerance of +/-10% for the
purposes of full implementation of the project.

This sanction amount is $22.315M broken down into:
$21.005M Capex
$0.307M Opex
$1.003M Removal

1.2 Project Summary

Facility loading and outage exposure concerns led to the initial development of this
project which has distribution and transmission (both PTF and non-PTF) components.
The project includes a new substation with one 115-12.47 kV, 24/32/40 MVA LTC
transformer and associated circuit switcher, a breaker-and-a-half metal clad substation
with 8-feeder positions, and a 7.2 MVAr 2-stage station capacitor bank in the town of
Hopkinton, R.l. Four positions will be utilized immediately and the other will be used to
facilitate future expansion. The station will be directly tapped from the 115 kV Line
18708 with four (4) new distribution feeders initially and will require the
retirement/removal of the Ashaway and Hope Valley Substations.
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1.3 Summary of Projects
Project Project Type Estimate Amount
Number (Elec only) Project Title (SM)
Total
1.4 Associated Projects
Project Estimate
Number Project Title Amount ($M)
Total
1.5 Prior Sanctioning History
. Potential . Tolerance
Date Gov;;:ance Sax:;gz:ted Project Paper Title S"’.'Pcneon
y Investment yp
6/10/15 | USSC0408P36v6 | $8.610M $19.717M | Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v5 #155
5-13-14 | USSC0408P36v5 | $6.035M $19.72M Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v4 #155
12/11/13 | USSC0408P36v4 | $4.035M $29.07M Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v3 Project
8/812 USSC0408P36v3 | $2.350M $23.216M | Hopkinton +/-25%
AMIC Substation
PWS0930v2 Project
10/12/11 | USSC1011PS407 | $1.300M $13.022M | Westerly Partial +/-25%
Substation | Sanction
Flood
Restoration
Page 2 of 27
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1/4/09

9/08 AMIC #5G103

9/08 AMIG #5G104

Page 147 of 889
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NA
$0.133M NA
$0.133 $3.22M
NA

1.6 Next Planned Sanction Review

Date (Month/Year)

Purpose of Sanction Review

6/19

Closure Paper

USSC Chase Hill Project Sanction 12 9-15
Uncontrolled When Printed
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1.7 Category
Category Reference to Mandate, Policy, NPV, or Other
O Mandatory The construction of this substation relieves the load and
improves reliability issues in the Hopkinton area.
@® Policy- Driven
O Justified NPV
QO Other
1.8 Asset Management Risk Score

Asset Management Risk Score: __36_

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability O Environment O Health & Safety O Not Policy Driven

1.9

Complexity Level

©High Complexity =~ O Medium Complexity O Low Complexity O N/A

Complexity Score: 25

1.10

Process Hazard Assessment

A Process Hazard Assessment (PHA) is required for this project:

OYes ® No

Page 4 of 27
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1.11 Business Plan

Project Cost
Business Plan Prf’jed included Over/ Under Business relative to
Name & Period m_approved Plan appl_'oved
Business Plan? Business
Plan ($)
NE Dist. FY'16 -
FY'20 ®Yes ONo ® Over OUnder © NA $4.855M
Approved Plan
NE Transmission
FY'16 —FY'20 ®Yes ONo ® Over OUnder ¢ NA $1.098M
Business Plan

1.12  If cost > approved Business Plan how will this be funded?

1.13  Current Planning Horizon

Current Plannin  Horizon

Yr. 6
Yr. 1 Yr. 2 Yr.3 Yr. 4 Yr. & +
Prior
M Yrs. 201516 2016/17 2017118 2018/2019 2019/2020 0O Total
Ca Ex
1.14 Key Milestones
Milestone Target Date: (Month/Year)
Start of Construction September, 2015
Project Sanction December, 2015
Station Construction Complete September, 2016
Ready for Load December, 2016
Complete D-Line Construction September, 2018
Removal/Retirements of Hope Valley & Ashaway March, 2019
Substations
Project Closure June, 2019
Page 5 of 27
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Sourcing
Engineering & Design Resources
to be provided V¥ Internal I™ Contractor
Construction/Implementation
Resources to be provided W Intemal # Contractor
Avalla.billty of_ internal resources O Red O Amber ® Green
to deliver project:
Availability of external resources
to deliver project: O Red O Amber @®© Green
Operational
Outage impact on network system: ORed OAm ©® Green
Procurement Impact
Procurement impact on network
system: O Red O Amber ® Green

1.16  Key Issues (include mitigation of Red or Amber Resources)

1.17  Climate Change

Contribution to National Grid's 2050 80% - .

emissions reduction target: © Neutral O Positive | O Negalive

Impact on adaptability of network for - .

future climate change: © Neutral O Positive | O Negative
Page 6 of 27
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1.18 List References
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held  12/9/15:

(a) APPROVED this paper and the investment of $22.315M tolerance of
+/-10%

(b)  NOTED that Michael Rook and Robert Schnelier have  approved financial

delegation.
Date. /Q// ?//@—

Signature .. .... .... .
Margaret Sm
Chief Financial Officer
Chair, Sanctioning Committee

Page 8 of 27
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3 Sanction Paper Detail

Lo . . Sanction Paper | USSC0408P36v7
Title: Chase Hill Substation #155 #: AMIC PWS0930v6
C024175, C024176, C030165,
Project #: €030166, C034102, C036233, Sanction Type: Sanction
C036234
Operating . .
Company: The Narragansett Electric Co. Date of Request: | 12/15/15
John Gavin, VP
Author: Michael Rook/Robert Schneller | Sponsor: Asset
Management
Utility Service: Electricity T&D Project Manager: | Michael Rook

3.1 Background

The South County West (SCW) area encompasses the Rhode Island towns of
Charlestown, Hopkinton, Richmond, Westerly and a section of South Kingstown. The
SCW area has approximately 31,000 customers with a peak load of approximately
95MW. Six (6) substations supply the SCW area and combined supply twelve 12kV
feeders and three 35kV lines. The 115kV system supplies a 35kV substation and a
12kV substation; the 35kV system supplies four 12kV substations. See attached one
line diagrams for additional details.

The Hopkinton Substation Project originally comprised of Funding Projects C24175,
C24176, C30165, C30166, C33050 and C34102 was funded with an approved DOA of
$1.310M. This original project included a new 115-12.47kV substation in the town of
Hopkinton, R, directly tapped from the 115 kV Line 1870S on a parcel owned in fee by
The Narragansett Electric Company (NEC). A single 115-12.47 kV, 24/32/40 MVA LTC
transformer, a 7.2 MVAr 2-stage station capacitor bank at distribution voltage level, four
(4) new distribution feeders were included as well as the retirement/removal of the
Ashaway Substation.

Early investigations of the fee owned property for substation siting determined it to be
zoned “residential” which would not permit substation construction. A zoning
amendment petition submitted by NEC was subsequently denied and the Town of
Hopkinton passed a new and more restrictive zoning ordinance for substations. NEC
appealed to the RI PUC requesting an over-ride of the towns zoning ordinance. After
several joint public meetings between the own, PUC and NG, the PUC issued an order
requesting NG to investigate alternative town sites compliant with the new zoning
ordinance. NG evaluated 20 potential zoning qualified sites, each of which had
development issues from the town and/or NG perspectives. During this search, NG
identified a parcel on Ashaway Rd. as a suitable substation site and although zoned

Page 9 of 27
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residential was acceptable to the Town. A Town vote confirmed this approval and the
two parties entered into a formal agreement.

During this siting effort a severe rainstorm/flood on March 30, 2010 resulted in the
failure of the Westerly Substation in R.1. and a study of the effort was advanced. The
study results indicated that in order to resolve the failure at Westerly Substation, the
Hopkinton Substation would be fully built out (doubling its size), the Westerly Substation
retired, and major improvements implemented at the Langworthy Substation in
Westerly, R.I. A partial sanction for Hopkinton Substation Project was approved on
8/8/12 increasing the DOA funding from $1.300M to $2.350M to reflect this scope
change and the substation given the formal name of “Chase Hill Substation #155".

On 12/11/13 a partial sanction was approved increasing the DOA from $2.350M to
$4.035M for the advancement of the final design, wetland permit preparation, initiation
of long lead equipment purchases and preliminary construction. Recently, a “Project
Change Request” (Doc. #PR.09.04.00A) issued on 3/12/14 removed the Westerly work
scope component from Chase Hill due to the distance to the load center which is
reflected in this paper by $9.3M cost reduction.

On 6/10/15 a partial sanction request of $2.575M added to the previously approved
$6.035M brings the total DOA to $8.610M with a tolerance of +/-10% for the overall
Chase Hili #155 Substation Project. This request provided for the completion of design
engineering, permitting, procurement of long lead equipment and preliminary
construction activities.

3.2 Drivers

The construction of this substation relieves the load and improves reliability issues in
the Hopkinton area. Chase Hill Substation will provide relief to the heavily loaded 35kV
sub-transmission system and support the long term load growth in the area.

The South County West (SCW) area encompasses the Rhode Island Towns of
Charlestown, Hopkinton, Richmond, Westerly and a section of South Kingstown. Six (6)
substations supply the SCW area. Combined, these substations supply twelve 12kV
feeders and three 35kV lines. The 115kV system supplies a 35kV substation and a
12kV substation; the 35kV system supplies four 12kV substations. See attached one
line diagrams for additional details.

3.3 Project Description

The proposed Chase Hill Substation consists of constructing a new metal-clad
substation on a newly acquired site on Ashaway Rd. in Hopkinton, R.I. The 115kV
transmission circuit (1870S) Right-of-Way crosses through this property.

Page 10 of 27
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The project includes a new substation with one 115-12.47 kV, 24/32/40 MVA LTC
transformer and associated circuit switcher, a breaker-and-a-half metal clad substation
with 8-distribution feeder positions, and 7.2 MVAr 2-stage station capacitor bank in the
town of Hopkinton, R.l. The station directly tapped from the 115 kV Line 18708 will
initially have four (4) distribution feeders to relieve the heavily loaded Ashaway
Substation feeder and other area feeders, the other four feeder positions will be used to
facilitate future expansion. Refer to Figure 4.2.4 for a Station One-Line Diagram.

US Sanction Paper

With the energization of the Chase Hill Substation, the Ashaway and Hope Valley
substations are no longer needed. The load will be transferred to the new Chase Hill
Substation and they will be retired and dismantled.

3.4 Benefits Summary

The recommended alternative relieves the load and improves reliability issues in the
Hopkinton area. The Chase Hill Substation will pravide relief to the heavily loaded 35kV
sub-transmission system and support long-term load growth. In addition, this
recommendation will benefit customer reliability by converting the area from "Phasing
Group 3" to "Phasing Group 2" which will facilitate feeder ties with the rest of the system
in southern Rhode Island.

3.5 Business and Customer Issues
There are no significant business issues beyond what has been described elsewhere.

3.6 Alternatives

The recommended Option: Develop the Chase Hill Substation to meet the current and
future loads of the Hopkinton area.

In 2008, a new substation project in Hopkinton, Rl was approved by both AMIC and
DCIG. The purpose of the project is to provide load relief to the heavily loaded local
34.5 kV sub-transmission system and allowed for the retirement of Ashaway Substation.
The options considered at that time other than the recommended alternative provide
herein would either defer the project or reinforce and expand the existing 34.5kV and
12.47kV distribution systems. This expansion would further require replacement of the
Wood River transformers and upgrading the supply lines a much more costly alternative
resulting in the selection of the Hopkinton project.
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3.7 Safety, Environmental and Project Planning Issues

A formal and detailed Cutover Plan will be developed for the interconnection of the
existing and newly installed feeders. This Plan will be developed during the Final
Engineering and Design Phase.

US Sanction Paper

Other required consents would include:
. Town Building Permit

There are environmental impacts associated with the construction of the substation.
Specifically, a small stream crossing is required to accommodate the substation access
road. To bridge this stream and minimize environmental impacts a pre-cast open
bottom culvert is proposed to be installed. A vegetated buffer will be created between
the substation and the nearby wetlands by planting native shrubs. This buffer will be
extended in the final design to accommodate the Town's concemns to reduce the visual
impact. Also, “Low Impact Development” techniques wilf be used to manage and
improve the quality of the rain water runoff from the station's access driveway.

In addition, a noise study was conducted to determine the transformer to be specified
for purchase so that the noise impact at the nearest abutter's residence is in an
acceptable range. Finally, a Phase 1 Archeological Study was performed and
approved. The report concluded that proposed substation in the area surveyed will
have no effect on any significant cultural resources. However, during the site
archeological survey, representatives of the Narragansett Indian Tribe Historical
Preservation Office (NITHPO) observed a number of stone groupings within the central
parcel area. These stone groupings have been identified and working in concert with
the NITHPO, the substation facilities are laid out to avoid any interference with them.
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3.8 Execution Risk Appraisal
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i Detailed g Impact Score
Descriptionof & 2 Pre-Trigger S
Strat: EB
5 Risk / -§ g E E &Y Mitigation Residual Risk itigation
Opportunity o 3 Plan
2 Accept
1 ¢ Mitigate
2
2 Mitigate
2
Total Risk $: $IM
Total Risk Wks: 8
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3.9 Permitting

- Status
Pégbzmﬁy Duration To  (Complete/  Estimated
Permit Name (Ce rta?nl Likelv/ Acquire In Progress Completion
. y Permit Not Applied Date
Unlikely) For

3.10  Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications

Investment recovery will be through standard rate recovery mechanisms approved by
appropriate reguiatory agencies.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to $3.944M. This is indicative only. The actual revenue
requirement will be recovered through Regional Network Service (RNS) rate base.

3.10.3 CIAC / Reimbursement - N/A
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3.11.1 Cost Summary Table

Financial Impact to National Grid
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Current Horizon
Yrt r2 Yr 3 Yr4 Yrg+
Project
Project Estimata
Number tThie lwel S SM PrlorYrs 201518 201847 201718 201872018 0 Total
Ex 2062 | 7600 | 6951 | 00w | 0000 | 000 000 11033
. Ex G000 | 0000 | 0000 | 0OCO | 0000 | 0000 000 0.000
C024176  |Chase Hil Substation “10%  IRomowl [ 0000 | 0.000 | 0000 | o000 | 9000 | 000 000 0.000
[Tota) 2062_| 2600 | 6351 | 0000 | 0000 | 0020 | 0.000 11033
[CapEx Us7e | 0100 | 0671 | 0000 | 0000 | 0.060 | 0000 1350
OpEx 0.000_| Dooo | oois | 0.000 | 0.600 | 0000 | 0000 0018
Co30165 - |Chase Hil Substalion *H10%  Remowl | 0.000 | 0000 | 0047 | 0060 | oooc | 0000 | o0ea 0047
Total 0378 ] 0100 | 08w | 0000 | 0000 | 0000 | woon 1415
Ex 0399 0 010 1408 0 000 0000 0 000 3.000 1815
) OpEx 0000 | 0.000 | oooo | 0ooo | 0000 | 0000 | 0000 0,000
C030166  (Chase Hill Substation HH%  IRemowl | 0000 | 0.000 | 0000 | 0006 | 0000 | G000 | 5000 D.000
[Totat 0399 | 0010 | 1408 00| 0000 | 0.000 | COB0 1615
[CapEx 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 0000
. OpEx 000 | 0000 | 0000 000 000 | 0070 | 0000 0070
034702 |Ashaway Relira 0% I_'ngum 000 | 0000 | oooo 000 | 0000_| 0130 | 0000 0 130
Total o0 | oood | G000 060} 0000 | 0200 | 0.000 0200
[CaoEx GO00C_| 0000 | 0000 | 0000 | 0000 | 0000 | 0000 0000
. OpEx 0000 000 | 0000 | 0000 000 | 0070 | 0000 0.070
C036233  [Hope Valley Retire 0% Remoa | 0000 000 | 0.000 | 0000 D00 | 0150 | 0.000 0 150
[Total 0000 00| 0.000 | 0.000 00| 0220 | 0000 a0
I_ELEI 0000 | 0.000 000 | 0000 | G.000 | 0000 000 0.000
] OpEx 0.000 00 000_| 0000 | 0.000 010 000 0.010
036234 |Hope Valley Ralire *19%  [Remow | 0000 [ 000 | 0000 | 0000 | 0020 | 0000 0.020
[Totar 0,000 000 | 0000 | 0000 | 0.000 1030 | 0.000 0.030
Ex 3197 3110 |_10.910_| 2283 2281 0620 000 21 800
OpEx 0 000 000 | 0018 | 0000 | 0000 | 0150 000 0168
Total Project Sanction Remawal | 0000 | 0000 | 0.0¢7 | 0060 | 0000 | 0300 | 0000 5347
[Tota 3107 | 3.010 | 10675 | 2282 | 2281 | 0470 | 0000 23315
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Current Planning Horizon
Prior Yrs| Yr. 1 Yr. 2 Yr. 3 Yr.4 | Yr.5 | Yr.6+
S$M {Actuai) | 2015/181 | 2016/17 | 2017/18]|2018/2019[2019/2020 0 Total
CapEx 4,173 5.522 5.800 0.000 0.000 0.000 0.000 15.495
OpEx 0.000 0.428 0.412 0.000 0.000 0.000 0.000 0.840
Removal 0.537 0.544 0.044 0.000 0.000 0.000 0.000 1.125
Total Cost in Bus. Plan 4,710 6.494 6.256 0.000 0.000 0.000 0.000 17.460
Variance (Business Plan-Project Estimate)
Current Planning Horizon
PriorYrs| Yr.1 Yr. 2 Yr. 3 Yr.4 | Yr.5 | ¥r.6+
$M {Actual) | 2015/16" | 2016/17 | 2017/181[2018/2018]2019/2020 0 Total
CapEx 0.976 2412 (5.110)] (2.282)] (2.281)] (0.020)] 0.000| (6.305)
OpEx 0.000 0.428 0.394 0.000 0.000 (0.150) 0.000 0.672
Removal 0.537 0.544 {0.003) 0.000 0,000 (0.300) 0.000 0.778
Total Cost in Bus. Plan 1.513 3.384 (4.719)] (2.282)] (2.281)] (0.470) 0.000 {4.855)
Transmission Project Costs per Business Plan
Current Planning Horizon
Prior Yrs| Yr. Yr. 2 Yr. 3 Y4 | Yr.5 [[¥r6+ [
M (Actual) | 2015/16 | 2016/17/| 2017/18 [2018/2019{2019/2020 0 Total
CapEx 1.751 0.734 0.620 0.000 0.000 0.000 0.000 3.105
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remowal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 1.751 0.734 0.620 0.000 0.000 0.000 0.000 3.105
Variance (Business Plan-Project Estim ata)
Current Planning Horizon
ProrYrs| Yr.1 Yr. 2 Yr. 3 Yr.4 | Yr.5 [ Yr.6+
$M (Actual) | 2015/16 | 2016/17'| 2017/18 [2018/2019[2019/2020 0 Total
CapEx 0.000 0.624 (1.657) 0.000 0.000 0.000 {1.033)
OpEx 0.000 0.000 (0.018) 0.000 0.000 0.000 0.000 {0.018)
Remowal 0.000 0.000 (0.047) 0.000 0.000 0.000 0.000 {0.047)
Total Cost in Bus. Plan 0.000 0.624 (1.722) 0.000 0.000 0.000 0.000 {1.098)
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3.11.3 Cost Assumptions
3.11.4 Net Present Value / Cost Benefit Analysis — Not Financially Driven

3.11.4.1 NPV Summary Table

NPV @ Discount rate
IRR
M R
Simple Payback in Years
Total O&M
Total Capital Investment
otal Savin

3.11.4.2 NPV Assumptions and Calculations

3.11.5 Additional Impacts - There are no additional impacts to be considered.

3.12  Statements of Support

3.12.1 Supporters
The supporters listed have aligned their part of the business to support the project.

Area Individual Responsibility
Transmission Michelle Park Endorses relative to 5-year business plan
NE or emergent work.
Glen Diconza Endorses relative to 5-year business plan
Dist. NE © or emergent work.
Distribution - Endorses Resources, cost estimate,
New England Anne Wyman | schedule, and Portfolio Alignment
Trans. Line & Endorses Resources, cost estimate,
Substation - Mark Phillips schedule, and Portfolio Alignment
New England
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Transmission

Endorses scope, design, conformance

Planning Kasia Kubacka | With design standards
Projects
Susan Endorses scope, design, conformance
Substations Martuscello with design standards

Transmission &
Sub-T Line

Mark Browne

Endorses scope, design, conformance
with design standards

Protection &

Leonard Swanson

Endorses scope, design, conformance
with design standards

Telecom
Dist. Line and Endorses scope, design, conformance
Sub. and Sub.- Alan Labarre | with design standards
T Planning
T&D Line NE | Andrew Schneller Endorses resource, cost estimate and

schedule

3.12.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Function | Individual
Finance Keith Fowler and Phillip Horowitz
Regulatory Peter Zschokke

Carol Sedewitz

Jurisdictional Delegate
Jurisdictional Delegate

Jim Patterson

Procurement Art Curran
New England Regional CC Michael Gallagher
NE Transmission Regional CC | Will Houston

4 Appendices

4.1 Sanction Request Breakdown by Project - NA
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4.2 Other Appendices
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4.2.3 One Line Diagram with Chase Hill (Hope Valley & Ashaway Retirements):
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4.2.4 One Line Diagram: Chase Hill Substation One Line

US Sanction Paper
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4.2.6 New Chase Hill Substation Property Site - Plan 1
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4.3 NPV Summary - Not Applicable

4.4 Customer Outreach Plan

A customer outreach effort was conducted on a limited scope prior to the Hopkinton Town
meeting principally for the abutters of the proposed site of the substation. Project Status
meetings with Town officials have been conducted monthly from construction start and will
continue through the end of the Project.
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US Sanction Paper n at I O n a I g r I d
o . . Sanction Paper | USSC0408P36v7
Title: Chase Hill Substation #155 " AMIC PWS0930v6
C024175, C024176, C030165,
Project #: C030166, C034102, C036233, | Sanction Type: Sanction
C036234
Operating . .
Company: The Narragansett Electric Co. Date of Request: | 12/15/15
John Gavin, VP
Author: Michael Rook/Robert Schneller | Sponsor: Asset
Management
Utility Service: Electricity T&D Project Manager: | Michael Rook

1 Executive Summary

1.1 Sanctioning Summary

This paper requests a sanction of C024175, C024176, C030165, C030166, C034102,
C036233, and C036234 in the amount $22.315M with a tolerance of +/-10% for the
purposes of full implementation of the project.

This sanction amount is $22.315M broken down into:
$21.005M Capex
$0.307M Opex
$1.003M Removal

1.2 Project Summary

Facility loading and outage exposure concerns led to the initial development of this
project which has distribution and transmission (both PTF and non-PTF) components.
The project includes a new substation with one 115-12.47 kV, 24/32/40 MVA LTC
transformer and associated circuit switcher, a breaker-and-a-half metal clad substation
with 8-feeder positions, and a 7.2 MVAr 2-stage station capacitor bank in the town of
Hopkinton, R.). Four positions will be utilized immediately and the other will be used to
facilitate future expansion. The station will be directly tapped from the 115 kV Line
1870S with four (4) new distribution feeders initially and will require the
retirement/removal of the Ashaway and Hope Valley Substations.
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1.3 Summary of Projects
Project Project Type Estimate Amount
Number {(Elec only) Project Title ($M)
Total
14 Associated Projects
Project Estimate
Number Project Title Amount ($M)
Total
1.5 Prior Sanctioning History
. Potential . Tolerance
Date | Oclprmance | Sanctioned | “project | PaperTitle | Sanction
y Investment yp
6/10/15 | USSC0408P36v6 | $8.610M $19.717TM | Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v5 #155
5-13-14 | USSC0408P36v5 | $6.035M $19.72Mm Chase Hill Partial +/-10%
AMIC Substation | Sanction
PWS0930v4 #155
12/11/13 | USSC0408P36v4 | $4.035M $29.07M Chase Hill Partial +-10%
AMIC Substation | Sanction
PWS0930v3 Project
8/8/12 USSC0408P36v3 | $2.350M $23.216M | Hopkinton +[-25%
AMIC Substation
PWS0930v2 Project
10/12/11 | USSC1011PS407 | $1.300M $13.022M | Westerly Partial +/-25%
Substation | Sanction
Flood
Restoration
Page 2 of 27
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held on 12/9/15:

(a) this and the investment of $22.316M and tolerance of
+/-10%

(b) that Michael Rook Robert Schneller have the approved financial
delegation.

Signature & .. L&A 2.2 Date. /E%Z/ ﬁ/ /K

US Chief Financial Officer
Chair, Sanctioning Committee
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C024179 USSC #: USSC0408P37C
Revision: 7 Budget Version: Default

Project Title: Coventry MITS (Dist Sub)

Project Description: Install a modular feeder on Tiogue Ave in Coventry utilizing a Modular Integrated

Transportable Substation (MITS) design.

Project Status:

Closed
Responsible Person: ROOK, MICHAEL Initiator: Vaz, Jack P
Spending Rationale: System Capacity & Performance Funding Type: P Electric Distribution Sub RI
Budget Class: Load Relief
Capital by Category:
Program Code:
Project Risk Score: 41 Project Complexity Score: 15

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 4/1/2008 Est Complete Date: 3/31/2013

Est In-Service Date: 6/1/2009

TTD Actuals: $2,153,037 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$2,154,000 $0 $0 $2.154,000 $0

Justification / Risk Identification:

In the Central Rhode Island West Area, the 2007 Annual Plan identified projected 2009 loading on 8-feeders,
4-transformers & 1-supply line to exceed SN ratings. Additionally, the plan identified loading on 2228, 2230 & 2232
distribution supply lines to exceed SE capability for loss of any one line. These 3-lines supply a number of stations in
the Central Rhode Island West area and operate in a closed looped system.

s T 2 T T T T S A R Y Y

Project Scope:

This project is being routed for approval to accept preliminary engineering charges only. The total estimated cost of
this project is $1.8M and we currently expect the project to have an in-service date of 6/1/09. Once a project grade
estimate is developed, the project will be submitted for re-approval for the total estimated cost.

Project Alternatives Considered:
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Additional Notes:

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 5/24/2016 13:11:08 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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# PowerPlan

File Edit Subsystem Eatch Admin  Preferences Window Help
B iy [ | = 4 ® =] (=]
Projects Assets Tables CR MyPPlan Help Calc Print win

# Funding Project Estimates - Summary (024179 Current Total Authorized Amount: $2,15... -E.-

Title ICDVBnlI_\I MITS [Dist Sub)
Project Humber ICUZH 7

— Spending Estimates: — Property Estimates:
Budget Yersion |Defau|l [active]) = =
Gnd Estimates | Unit Estimates |
Revision [Closure -
Revision 5tatus |A|:||:|ll:wed Forecast | Create As Built |
Revision No. | T
Est Start Dalel 0470172008 = P——— |
Est Complete Date[ 12/01/2009 =tz 1L
Est In Srvec Dalel 0670172009 Copy Estimate | Delete Used Estimates |
Capital | $2.154.000.00
. $0.00 FEdit —————————————— — Oither:
Jobbing $0.00 Hew Hevision | Revision Comments |
Retirement $0.00 Delete Hewvision | Heleased Dollars |
Removal $0.00
Update |
Total [excl. Flels_]l $2.154_000.00
Credits | $0.00 Update With Actuals | Substitution |
Net| $2.154.000.00 . .
et] $ Import Estimates | Slide |
Revision Info | Other Updalesl
Yersion Compare | Close |

Revision I 6 of & 4 | < | > | )Il
Find Revision Send  For, Appmvall ‘Hecold |1 of 1 < | < | b3 | >|| ‘

[~ Show ‘Budget Only’ Revisions Audits |
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Title: Tiogue #100 MITS Project Sanction Paper #: | USSC0408PS37C
Project #: C024179, C024180 Sanction Type: Closure
Operatmg. The Narragansett Electric Date of Request: | 5-17-16
Company: Company

Carol Sedewitz,

. Acting Vice
Author: sl B LG Sponsor: President, Electric
Schneller A
sset

Management

Utility Service: | Electricity T&D Project Manager: Michael Rook/

Rabert Schneller

1 Execulive Summary

This paper is presented to close the Tiogue #100 MITS Project. The total spend was
$2.942M. The latest sanctioned amount for this project was $3.745M.

The final spend amount is $2.942M broken down into:
$2.942M Capex
$0.000 Opex
$0.000 Removal

2 Project Summary

This project has been successful in addressing the reliability concerns in the
Central Rhode Island West (CRIW) area. The substation consists of a Mobile
Integrated Transportable Substation (MITS) supplied from an existing 34.5kV
supply line situated on a parcel was purchased by National Grid in 2009 at 990
Tiogue Ave in Coventry, R.I. The project construction completed in October 2014
and commissioned in February 2015 is comprised of one 34.5/12.47 kV, 7.5/9.375
MVA transformer, three 7620V, 548A voltage regulators, and one 15 kV 600A
recloser.

The Tiogue distribution line work consisted of extending the 34.5kV supply line
#3309 from the Kent County Substation #22 tapped at pole #93 approximately 0.4
miles on Tiogue Ave. from Hopkins Hill Rd. to the substation site. A pole top
recloser was installed during the substation construction work to complete the
distribution line work on pole #93 providing primary protection to this tapped
34.5kV line and backup protection for the MITS. A feeder getaway was installed
and the distribution feeders in the area reconfigured to create a new 12.47kV
feeder.

Page 1 0of 6

Tiogue 100 Closure Paper 4-26-16
Uncontrolled When Printed

180

-


diconz
Rectangle


The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 180 of 889

USSC Closure Paper n at i O n a I g I d

3 Over/Under Expenditure Analysis

3.1 Summary Tables

Actual Spending ($M)
Project # Description Total Spend
Capex 2.153
Tiogue #100 MITS ~ Opex 0.000
C024179 i
Substation Removal 0.000
Total 2.154
Project # Description Total Spend
Capex 0.788
Tiogue #100 MITS - Opex 0.000
C024180 Distribution Line Removal 0.000
Total 0.788
Capex 2.936
Opex 0.000
Total Removal 0.000
Total 2.942

Project Sanction Summary Table

3745
0.000
0000
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3.2 Analysis

The Project successfully met the objective of addressing the reliability concerns in
CRIW area while underspending the Sanction amount by $0.803M. The source of all
underspend was within the substation component principally comprised from savings
derived from the negotiated site purchase price and a reduced amount of site
contamination from the original estimate.

The project initially carried an estimated real estate purchase price of $2.0M.
Fortunately, a parcel adequately sized came to the market only 0.4 miles from the
34.5kV supply line. The final negotiated purchase price of the parcel was $1.595M,
approximately $400k less than expected.

Based on the historic use of the parcel (public works garage) a limited soil sampling
program was conducted during the due diligence pericd of the purchase. This program
identified petroleum present on the site. A conservative cost to remediate this
contamination was developed. The actual cost to remediate the site under ran the
original estimate making up most of the balance of the total under run.

All of the close out activities have been completed.

4 Improvements / Lessons Learned

A best practice typically performed whenever a project requires soil disturbance is
implementation of a sampling program. It is encouraged is to conduct this program as
early as permissible and as detailed as possible as it will provide valuable information to
cost out and schedule the project.

Another best practice for future substation siting is the proper utilization of a MITS
based on the site environment. The Tiogue MITS is sited in a mixed use area of both
commercial and high density residential housing. The MITS's general design enclosing
equipment in secure cabinets coupled with the underground supply/feeder lines all
surrounded by the standard NG fencing provided a high degree of comfort to Town
officials and the general public. This comfort translated to a smooth and timely approval
of all permits.
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5 Closeout Activities

The following closeout activities have been completed.

Activity Completed
All work has been completed in accordance with all e -
National Grid policies Yes " NA
All relevant costs have been charged to project @ Yes T NA
All work orders and funding projects have been e -
closed Yes N/A
All unused materials have been returned #Yes  NA
All as-builts have been completed ®Yes © NA
All lessons learned have been entered appropriately e P
into the lesson learned database Yes © NA

6 Statements of Support

6.1  Supporters
The supporters listed have aligned their part of the business to support the project.

De artment Individual Res onsibilities

Mark Phillips

Endcres scope, estimate
and schedule with the
company's goals, strategies,
and ob’ectives
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6.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Function Individual
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7 Decisions

The US Sanctioning Committee (USSC) approved this at a USSC meeting held
May 17, 2016.

2
Signature......cccoeeo. .. % ........................ Date....J.Z.’.{(.{.

Christopher Kelly
Acting Vice President
Electric Process Engineering

Page 6 of 6

Tiegue 100 Clasure Paper 4-26-16
Uncenirodled When Printed

185



The Narragansett Electric Company
d/b/a National Grid
REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 185 of 889

C028628

Newport SubTrans & Dist Conversion
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C028628 USSC #: USSC-14-262 v2
Revision: 7 Budget Version: Default

Project Title: Newport SubTrans & Dist Conversion

Project Description: This project is to upgrade the 37K33 feeder from Jepson to the planned Newport

Substation, and for conversions/upgrades of the 13.8kV and 4kV systems in Newport.

Project Status: open

Responsible Person: FIKU, ENDRIT Initiator: Vaz, Jack P

Spending Rationale: System Capacity & Performance Funding Type:

P_Electric Distribution Line RI

Budget Class: Load Relief
Capital by Category:
Program Code:

Project Risk Score: 41 Project Complexity Score: 33

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 5/1/2008 Est Complete Date: 9/30/2023

Est In-Service Date: 9/30/2022

TTD Actuals: $3,507,643 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$5,623,000 $423,000 $647,000 $6,693,000 $0

Justification / Risk Identification:

Refer to attached documents for project justification.

Project Scope:

Install 5-13kV feeders at the proposed Newport Substation and reconfigure the area distribution system. Refer to
attached document for scope of this work.

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

DOA Allocation Attached

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 3/4/2016 13:18:59 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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# Funding Proj

ct Estimates - Summary
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1 Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction in the amount of $13.937M with a tolerance of
+10% for full implementation of work on Gate 2 Feeder 38W2 and conversion of feeder
122J6, which are part of the distribution work associated with funding # C028628 also
work associated with funding # CD00649, Gate 2 Substation D-Sub all of which are part
of the Aquidneck Island Reliability Project. This sanction amount will provide funding for
the construction activities.

The sanction amount of $13.837M is broken down into:
$12.623M Capex
$0.423M  Opex
$0.891M Removal

NOTE the potential investment of $55.827M and a tolerance of -25% +50% contingent
upon submittal and approval of a Project Sanction paper following completion of all
engineering activities.

1.2 Project Surnmary

Build a 69/13.8kV feeder at Gate 2 substation in the City of Newport to provide short-
term relief to the City prior to the construction of the new Newport substation and also
begin the upgrade of the distribution lines, Gate 2 Feeder 38W2 and Conversion of
Feeder 122J6 which are part of the overall distribution line upgrade for the Aquidneck
Island Reliability project.
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1.3 Summary of Projects
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Project Project Type Estimate
Number (Elec only) Project Title Amount ($M)
Total
1.4 Associated Projects
Project Type Estimate Amount
Project Number (Elec only) Project Title (M)
041183 T-Sub Jepson 115kV Station (T-Sub) $13.20
041184 T-Line Line 61/62 Conversion (T-Line) $22.70
041185 T-Sub Dexter 115kV Station (T-Sub) $3.90
Total $39.80
1.5 Prior Sanctioning History
Page 2 of 28
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1.6 Next Planned Sanction Review

Date Month/Year Pur ose of Sanction Review

1.7 Category
Category Reference to Mandate, Policy, NPV, or Other
O Mandatory National Grid USA Internal Strategy Document

Distribution Planning Criteria Strategy

Issue 1 — February 2011
@ Policy- Driven

O Justified NPV

O Other

1.8 Asset Management Risk Score

Asset Management Risk Score: 41

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability Environment Health & Safety Not Policy Driven

1.9 Complexity Level

© High Complexity Medium Complexity Low Complexity N/A

Complexity Score: 33

1.10 Process Hazard Assessment
A Process Hazard Assessment (PHA)} is required for this project:

Yes * No
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1.11 Business Plan

Project Cost
Business Plan Pr?"ed included Over / Under Business relative to
Name & Period |n.approved Plan appl_'oved
Business Plan? Business
Plan (§)
FY17-2021 New
England
Distribution ®Yes ONo @ Over OUnder C NA 9.774M
Electric capital
Plan

1.12 If cost > approved Business Plan how will this be funded?

Inclusion of dollars in future plans and approval by Rhode Island PUC through the
annual ISR Approval process will be required.

1.13 Current Planning Horizon

Current Planning Horizon
Yr. 1 Yr. 2 Yr.3 Yr. 4 Yr.5 Yr. 6 +
Prior
M Yrs 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | Total
CapEx 3.971 3.676 5,247 | 15.705 11.978 5.523 0.000 | 46.100
OpEx 0.063 0.277 0.381 1.161 1.911 0.524 0.000 | 4.317
Removal 0.060 0.583 0.774 1.819 1.650 0.524 0.000 | 5.410
CIAC/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
Total 4.094 4.536 6.402 | 18.685 15.539 6.571 0.000 | 55.827

1.14 Key Milestones

Milestone Target Date: (Month/Year)
Partial Sanction for Dline Project February 2016
Construction Complete - Gate 2 Feeder March 2016
Ready for Load - Gate 2 Feeder June 2016
EFSB Decision - 115kV Reinforcements March 2017
Engineering Design Complete 4kV Station Upgrades June 2017
Construction Start — 4kV Station Upgrades June 2017
Engineering Design Complete Newport Substation March 2018
Page 4 of 28
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Milestone Target Date: (Month/Year)

1.15 Resources, Operations and Procurement

Sourcing
Engineering & Design Resources
to be provided M interna! ¥ Contractor
Construction/Implementation
Resources to be provided ¥ Intemal W Contractor
Delivery
Availability of internal resources
to deliver project; O Red O Amber @© Green
Availahility of external resources O Red O Amber ® Green

to deliver project.:

Operational Impact

Outage impact on network system: O Red O Amber ©® Green

Procurement Impact

Procurement impact on network O Red

system: O Amber @ Green

1.16 Key Issues (include mitigation of Red or Amber Resources)

1 State and local permits are required to build Newport substation and the
distribution line work.
2 The ER report was filled with the Energy Facility Siting Board (EFSB) on
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1.17 Climate Change

Cor_1tr|_but|on to Ngtlonal Gl"ld s 2050 80% ® Neutral O Positive | O Negative
emissions reduction target:

Impact on adaptabllltg( of network for ® Neutral OPositive | O Negative
future climate change:

1.18 List References

Conceptual Engineering Report, Jepson Substation, 7/22/11
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2 Decisions

The Senior Executive Sanctioning Committee Committee (SESC) at a meeting held on
02/22/16:

(a) APPROVED the investment $13.937Mand tolerance +/- 10% for
construction activities associated with building the 69/13.8kV feeder at Gate 2
substation and begin the distribution upgrade of feeder 38W2 and 122J6 whic
are  part of Aquidneck Island Reliability Project.

(b) NOTED the potential distribution investment $55.827M to and tolerance of -
25% +50%, contingent upon submittal and approval of a Project Sanction paper
following completion of final engineering and design.

(c) NOTED that Ayo Osimboni has the approved financial delegation to undertake
the activities stated in (a).

LY s A A A R oy

Margaret
Chief Financial Officer
Chair, Senior Executive Sanctioning Committee

Page 7 of 28

Aquidneck Island Reliability
Uncontrolled When Printed

196



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 196 of 889

nationalgrid

US Sanction Paper

3 Sanction Paper Detail

Title: Aquidneck Island Sanction Paper | ssc-14-262 v2
C028628, CD00649, C015158,
C054054, C024159, CD00649,
Project #: CD00651, CD00652, C058401, | Sanction Type: Partial Sanction
C058310, C058404, C054052,
C058407
Operating . .
Company: The Narragansett Electric Co. Date of Request: | 02/10/16
John Gauvin
) . . . Vice President
Author: Ayo Osimboni Sponsor: Electric Asset
Management
Utility Service: Electricity T&D Project Manager: | Ayo Osimboni

3.1 Background

The Newport Study Area encompasses the City of Newport and the towns of
Portsmouth, Middletown, Jamestown and Prudence Island. Figure 1 shows a
geographic map of the study area. The area has approximately 34,000 customers with
a peak load of 146MW. Aquidneck Island has most of the load and peaks at 135MW,
Jamestown peaks at 10MW and Prudence Island at TMW.

The area is supplied by two (2) 115kV lines (L14 & M13) which terminate on the
northern half of Aquidneck Island at Dexter substation. From Dexter substation, two (2)
69 kV lines (Lines 61 & 62) continue south to supply Jepson substation. From Jepson
substation, a single 69kV line (Line 63) continues south to supply the US Naval Base
(Navy 1 substation) and Gate 2 Substation. Figure 2 shows a one-line of the existing
transmission system.

A single 115/13.8kV transformer at Dexter supplies the distribution load on the northern
section of Aquidneck Island and a single 69/13.8kV transformer at Jepson supplies the
middle section of the Island. The remainder of the load is supplied by five (5) 23kV lines
sourced from Jepson and Gate 2 substations which supply a 4.16KkV distribution system
with approximately 70MW of load. Twelve 23/4.16kV substations, ten located in the
southem half of Aquidneck Island and two in Jamestown, supply this 4.16kV system.
Figure 3 shows a cne-line of the existing sub-transmission system and Figure 4 shows
the approximate geographic areas supplied by the distribution system.
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Interruptions to the Newport electrical system resulting in significant customer outages
occurred in the summer of 2003. One of the action items proposed by the Company to
the Rhode Island Public Utility Commission (Rl PUC) was to conduct a planning study

to identify and resolve electrical related issues in the area.

US Sanction Paper

This area study was published in May 2007 and titled “The Newport Area Supply and
Distribution Study”. The Study identified an immediate need to build a new substation
in the City of Newport to address both normal and contingency overloads. The study
recommended construction of a new substation consisting of a single transformer
supplying four {4) 13.8kV feeders. The new station was to be sourced from Line 63, a
radial 69kV supply line that supplies the US Navy and Gate 2 substations.

Censtruction of a new substation was contingent on the company acquiring a parcel of
land in Newport for this substation. The Company encountered significant challenges in
acquiring a suitable land parcel which has impacted the in-service date of this
substation. To address critical loading concemns in the City of Newport, the 2008 Annual
Plan recommended accelerating some of the distribution construction identified in the
2007 study and recommended redistributing the area load on the supply and distribution
systems to optimize all available capacity. All recommended investments are complete.

In 2011, the Company purchased a parcel of land in the City of Newport suitable for a
new substation. The company successfully worked with the city to amend the zoning
ordinance to allow a substation to be built via a special permit. The substation site was
encumbered by a lease that was released by the tenant in 2014. The substation
construction is projected to start in the spring 2018 with an in-service date of fall 2019.

Transmission Planning has recently completed a review of the Aquidneck Island
transmission supply system. This review identified various n-1 thermal overloads and
voltage issues throughout Aquidneck Island. The review identified a need to upgrade
the 69kV lines from Dexter to Jepson substation to 115kV and the need to rebuild
Jepson substation as an 115kV station. The review also identified various asset
condition, safety, and environmental concerns with Jepson substation.

Jepson substation consists of a 69kV station, a 23kV station, a 13.8kV station, and a
4.16kV station. The station is located within the 100 year floodplain and directly
adjacent to Sisson Pond and entirely within Zone A Watershed Protection Overlay. The
station will be rebuilt on company owned land in Middletown and outside the 100 year
floodplain and the Zone A Watershed Protection Overlay. The existing station will be
retired and all equipment removed.

The new 115KV station in Middletown will be part of a transmission sanction paper
along with the upgrades of the 69kV lines to 115kV and modifications to Dexter
substation. The new 115/23kV station and the new 115/13.8kV station is part of the
sanction for the Distribution Line Project. The existing 23/4.16kV station will be retired
and load converted to the 13.8kV system. This is the most economical approach as
opposed to building a new 23/4.16kV station in Middletown.
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3.2 Drivers

The primary driver of this project is reliability. Aquidneck Island is supplied by a highly
utilized supply and distribution system. It is increasingly challenging to supply load in
southern Middletown and in the City of Newport. The Jepson 13.8kV system has been
utilized to provide relief to the 23kV supply system and the 4.16kV distribution system.
However, this 13.8kV system has been extended to its limits.

The 23kV supply system is a mixture of overhead and underground construction in
Middletown and predominantly underground construction in Newport. The underground
system consists mostly of paper and lead cable installed in 3-inch ducts. The 3-inch
ducts are not suitable to house required solid dielectric cables, making upgrades to the
23kV supply system challenging and costly.

For loss of the Dexter 115/13.8kV transformer on peak approximately 22MW of load on
Aquidneck Island would remain un-served until the transformer is replaced or a mobile
is installed resulting in an estimated exposure of 540MWh.

For loss of the Jepson 69/13.8kV transformer on peak approximately 22MW of load on
Aquidneck Island would remain un-served until the transformer is replaced or a mobile
is installed resulting in an estimated exposure of 550MWh.

For loss of the 69kV line section between Jepson and the Navy substation on peak
approximately 21MW of load on Aquidneck Island would remain un-served resulting in
an estimated exposure of 500MWh.

A number of 23/4.16kV stations in the area have asset condition, safety, environmental,
and thermal concerns which need to be addressed. The recommendation is to retire
these stations. This recommendation is part of a comprehensive solution developed for
Aquidneck Island to address all concerns at least cost.

In the summer of 2003, interruptions to the electrical system in Newport resulted in
significant customer outages. One of the action items proposed by the Company to the
Rhode Island Public Utility Commission was to conduct a planning study to identify and
resolve electrical related issues in the area.

3.3 Project Description

Install a 69/13.8kV feeder at Gate 2 substation in the City of Newport with a
recommended in-service date of March 2016. This feeder addresses near-term thermal
concerns in Newport until a new substation is built to provide the required long-term
relief. All the work associated with this feeder is in-line with the long-term plan for the
area resulting in no out of line expenditures.

Build a new 69/13.8kV substation in Newport on a parcel of land recently purchased for
this purpose. The substation will consist of a single transformer supplying four (4)
13.8kV feeders. A short 69kV tap is required to supply this station. A one-line of the
proposed station is shown on Figure 5.

Build a new substation in Middletown (Jepson Substation) on company owned land. The
substation will consist of two (2) 115/13.8kV transformers supplying six (6) feeders and

Page 10 of 28
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two (2) 115/23kV transformers supplying three (3) supply lines. A new 115kV station
will alsa be built on this site to replace the existing Jepson 69kV substation. This 115kV
station will be sanctioned separately as part of transmission reinforcements required on
Aquidneck Island. A cne-line of the proposed 115/23kV station is shown on Figure 6. A
one-line of the proposed 115/13.8kV station is shown on Figure 7.

US Sanction Paper

The 23kV supply system on Aquidneck Island needs relief. The most economical
approach is to retire a number of 23/4.16kV stations and to convert the load to the
13.8kV system. This approach addresses asset condition, safety, environmental,
thermal, and reliability concerns with these assets at least cost. This approach is part of
a comprehensive solution that eliminates the need to install a new 69kV line to Newport
(a $32M investment). This approach retires four 23/4.16kV stations which include:

o Vemon substation is a metal-clad station built in 1949. It has two transformers,
TR231 installed in 1949 and TR232 installed in 1963. The meftal-clad switchgear
is obsolete and needs to be replaced to address safety & reliability concerns.
Station breakers are obsolete and the TR231 needs to be replaced due to poor
condition. The estimated cost to rebuild this station is $4.90M. The retirement
of this station eliminates this $4.9M investment.

e Bailey Brook was built in 1941 on a small site with no room for expansion. It is
located within local wetlands and adjacent to a brock that is the source of island
water supply. Rebuilding the station outside the floodplain is not an economical
approach because station is located in downtown Middletown and in a congested
area. Locating and permitting a new site is not practical or economical. There is
no economic or reliability benefit to keeping this station.

e South Aquidneck is a metal-clad station located within the flood plain. It has a
single LTC transformer supplying 3-feeders. The station breakers are obsolete
along with the station insulators and arresters. The estimated cost to address
these concerns is $0.80M. However, this station cannot be offloaded due to lack
of feeder ties and because the site is too small to install a mobile transformer.
The LTC is an arcing in oil design which requires a higher level of maintenance.

o North Aquidneck is a metal-clad station with a single transformer supplying 3-
feeders. The station has non-standard breakers and limited EMS. The LTC is
an arcing in oil design which requires a higher level of maintenance. Station has
similar offloading challenges to South Aquidneck making station maintenance
very challenging.

The retirement of these 4.16kV station increases the reliability on the 13.8kV distribution
system with increased feeder ties. The conversion of the 4,16kV load to 13.8kV also
reduces line losses by approximately 90%. A one-line of the proposed station
retirements is shown on Figure 8.

Page 11 of 28

Aguidneck Island Refiabitily
Uncontrolled When Printed

200



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 200 of 889

nationalgrid

US Sanction Paper

3.4 Benefits Summary

The recommended plan is in-line with commitments made by the Company to state
regulators. The plan is part of a comprehensive solution for Aquidneck Island and
addresses all asset condition, safety, environmental, thermal, and reliability concerns at
the least cost.

Plan introduces new 13.8kV capacity in the heart of the existing Newport 4.16kV system
sourced from the 69kV supply system. No load will be left un-served for loss of a
transformer or supply line resulting in a very reliable supply to the City of Newport and
southern Middletown.

Plan provides capacity to supply load growth on Aquidneck Island well beyond the study
horizon period at relatively low cost. Spare capacity will exist at Dexter, Jepson and
Newport substations to supply future load growth.

Plan eliminates substation equipment in need of replacement or upgrades; eliminates
the need to upgrade manhole and ductline infrastructure to reinforce the 23kV supply
system; and eliminates the need for a second 69kV line into Newport.

3.5 Business and Customer Issues

The project follows up on action items proposed by the Company to the Rhode Island
Public Utility Commission to identify and resolve electrical related issues in the area as
a result of interruptions to the Newport electrical system resulting in significant customer
outages that occurred in the summer of 2003. Failure to execute this project may
impact commitment made by the Company to state regulators.

3.6 Alternatives

Alternative 1: New 69kV Line to Newport and substation additions ($82.85M)

Construct a new 69kV underground transmission line from the new 115kV substation in
Middletown to the new substation in Newport. A comprehensive routing analysis was
completed for this supply line and this analysis concluded the line would have to be built
underground on city streets.

Construct a new 115/13.8kV and a new 115/23kV substation in Middletown (Jepson
Substation) on the site of the proposed 115kV station. The 115/13.8kV station would
consist of a single transformer supplying metal-clad switchgear with (4) 13.8kV feeder
positions. The 115/23kV station would consist of two (2) transformers supplying metal-
clad switchgear with (3) 23kV supply lines.

Construct a new 69/13.8kV substation in Newport on a parcel of land recently acquired
for this purpose. The station would consist of two (2) transformers supplying metal-clad
switchgear with (8) 13.8kV feeder positions with five feeders being initially installed.
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The 115/23kV station would consist of two (2) transformers supplying metal-clad
switchgear with (3) 23kV supply lines.

US Sanction Paper

This alternative would retire North Aquidneck, South Aquidneck, Bailey Brook, and
Vemon substations to relieve the highly loaded 23kV supply system and is part of a
comprehensive solution io address asset condition, environmental, thermal, and
reliability concerns at least cost. Upgrading the 23kV supply system is not an
economical approach since most of the infrastructure consists of small paper and lead
cable installed in 3-inch ductline. The small ductline is not suitable to house the
required larger solid dielectric cables. Upgrading this infrastructure is not recommended
due to the significant cost impact.

The estimated cost of this plan is $82.85M, or $29.00M higher than the preferred plan.
This plan has similar reliability benefits to the preferred plan. However, there is no
economic or reliability benefit to implement this plan over the preferred plan.

Alternative 2: Non-Wires Alternative

The recommended plan is part of a comprehensive solution to address asset condition,
safety, reliability, and environmental concerns on Aquidneck Island. The need for
these investments is immediate. Due to the immediate need for these investment and
because many concems are related to asset condition and environmental issues, a non-
wires solution is not applicable. New supply and distribution capacity is the only
reasonable alternative to address the identified concerns.

3.7 Safety, Environmental and Project Planning Issues

A filing to the Rhode Island Energy Facility Siting Board ("EFSB”) is required to build the
proposed new 115kV substation in Middletown and to upgrade the 69kV lines (Line 61
and Line 62) to 115kV. The ER report was filed on December 23™ 2015 with the board.

An Environmental Report is required to support the application to the EFSB for
construction of jurisdictional facilities. The Environmental Report was prepared in
accordance with the EFSB Rules to provide information on the potential environmental
impacts of the electric transmission system improvements proposed by National Grid.

Voltage conversions are required to upgrade the distribution system from 4.16kV to
13.8kV in Newport and Middletown. Qutages are required fo energize the converted
areas at 13.8kV. These conversions and outages may have to occur during off hours or
winter months to avoid conflicts with the City of Newport's tourist season.
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3.8 Execution Risk Appraisal
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lmpact Score
‘E Detalled onm”“ m"":“:t‘;"r'm’"’ Strategy  Risk Owner Commenta/Actions
4 Cost Schedule Caost  hedule
] wn out EFSB approval of Jepson 3 Mitieat Project Meel with ab during stakehold |
bstation relocation. Higate Manager/RDW  process to discuss mitigative mcasurcs.,
Outages will be planned one year in advanee
Limsted oppertunitics for oulage for Line Miticate  Project Maaaser and an oulage coordination consultant will be
63 Loop censtruction, L ) & brought onte the project 1eam. Schedute
construction to finish during ofT peak  riod.

3 Consiruction dclny:_ due to paor weather Accept Projeet Manager  Create some slack within the schedule

or dama o fromma’or lomms.
Gate 2 has a breaker position that may be used
Limited oppertumties for oulage for - . to prevent the need for or an outage. Working
Newport Substation conneclion to Line 63. Mitigate Project Manager with the engineering team to decide best
options to elimimate the need for an cutage.
- .
Drawn c?ul EFSB approval of Line 61 62 Mitigate Legal RDW/'M Public outrcach cnns.ulum {RDW} has been
conversions. brought onto thc project team.
Outages will be planned one year in sdvance
Limited apportunitics for Line 61 62 o - Pm_rc! and an outage cuurdl.mlwn consultant Wl!| be
6 outages for construction cutovers e g brought onto the project tcam. Construclion
} ion Supervisor  will be scheduled so that cutovers will be
rformed durin  ofT peak periods.
. . Outages will be planned one year in advance
Eu:nlcd. epportunitics for Jepson Mitgate  Praject Manager and an outage coondination consultamt will be
brought ento the project team,
Limuiled opportunitics for dl:tnl{ullon . . An outage coordination consultant will be
system outages for cutovers during Mitigate Project Manager R
. broughit ento the project team.
construction.

o Change in ADA clearance requirement Avoid Projest Obtain construction permits from DOT easly
from ¥ to 4' during design/construction Manages/Legal  prior 1o possible change in ADA regulalions.
Construction delays due to other ulilites Project dC:::I '::::;?;E?::;LT:HM:::‘;TNH

10 not transfering their lines within the project Avoid  Manager/Canstruct s con ! Sview pf - .
schedule, ion Supervisor Coondination during design has staried and will

be maintained throw b ro'ect.
Public outreach consultant (RDW) has been
. . . e RDW/PM/Qutreae brought eito the project team. Project
11 General public opposition to the project Mitigate h Group infarmation (facts sheets/talking points) for all
ro'ecison A idneck Island to be develo
VHB has delineated all wetlands and will ID
N to werland incd on VHB i itigati i Design

2
12  Jepson substation parcel during
construction/selocation.

FAA may require cerlain mitigative

N

L 9

I o,

ing/Const will for g inpacts.
ruction Supervisor Construction activilies will need to follow
SESC measures.

N Distrit Submit ired di fer each pole

” Ai “:’ for construction near Newport Accept Design te be installed carly in the design process.

Majority of the distnibuticn and Distributicn Line Develop traffic control and detour plans for the
14 subtransmission work is on well traveled Accept  Construction/Contr project and p i inati

roadwa s. actor with the DOT and citics/towns.

Numerous poles appear to be encroaching N . .
15 on private property and casements/oghts Accepl Real Estate/PM Budget a":tsz to be l:uoc"'"d.:::b“m

are belicved to not have been obtained. PrOper 11g cImEnls 43 requirec.

Approval to install 2 additional sieel poles

;::'gnl}:‘:e?;li‘:fol:::n:xn:il\?:‘ Us Ry Early coordination with the navy has begun
16 coordination and teakes a significan Accept Real Estate/PM  and will continue so as to mitigate the issue

amount of time to get the necessary prioc ta of

a rovals.

Approval from US Navy fer Gate 2

substation work 13 required from base .
17 commander. Construction work at the Accept Real Estate/TM :::: f:::::n::l::;l:':::f Navy has begun in

substation is schedule to begin in mid ¥ .

2015

E: i of all

8 Limited censtruction windows for work in Accept Peogect Manager and traffica

Middletown and Newport.

Aquidnack lsland Reliability
Uncontrolled When Printed

Page 14 of 28

plan, detour plans etc will be necessary in
advance of am construction work

203



REDACTED - CEll Information has been Redacted

US Sanction Paper

3.9 Permitting

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 203 of 889

nationalgrid

Probability Status Estimated
Required Duration (Complete/ In Completi
Permit Name (Certain/ | To Acquire Progress orF:
Likely/ Permit Not Applied Date
Unlikely) For)
RIDEM Permit Likely 6 months Not Applied For | TBD
Newport - Special Use | Certain 7 months Not Applied For | 10/31/17
Permit
EFSB Permit Approval | Likely 12t0 18 In-progress 03/31/17
— Jepson substation months
and 61/62 line
Upgrade
Road Opening Permit | Certain 3 months Not Applied For | TBD
Building Permit Certain 4 months Not Applied For | TBD

3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications
Investment recovery will be through standard rate recovery mechanisms approved by

the appropriate agencies.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $9.247M. This is indicative only. The actual

revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3.10.3 CIAC / Reimbursement

N/A

Aquidneck Island Retiabitily
Uncontrolled When Printed
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3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table: Distribution Project

Current Planning Horlzon
Yr. 1 Yr, 2 Yr. 3 Y. 4 Yr. 5 Yi. 6+
Project
Project Estimate
Nurber Project Tils Level (%) |Spend (sM)|Prior Yrs | 2016117 | 2017118 | 201819 | 201920 | 202029 | 2021022 | Tota

CapEx 752 022 620 520 | 3620 000 000 13,634

) Est L (e.g [OpEx o1t 21 ¥if] 272 | 0453 000 000 221

R L R TLI le +-25%)  [Remowal 022 426 534 634 | 0453 000 000 169
Total 785 561 | 4.526 526 [ 4.5% 000 000 17.024

] 0| 0.000 500 00| 0000 500 T804

Est L (e. 051 000 00z 000 :000__|_0000 000 0.051

CD00B4s  |Gale 2 Substation +1- 25%) 035 000 000 000 000 | 0.000 000 0.035
890 | 0.000 000 000 000 | 0000 000 1890

CapEx 758 LEE] 08| 0ass oot 000 o0 FiF

i Est L (e.9. [OpEx ] 300 007 | 0.052 001 000 000 059

Co24159 podESkvilingled +1-25%)  [Remowl 000 000 016 0.123 00t 000 000 0.140
[Tatal 156 | 0.093 31 | 103 00C 000 000 a1

[CapEx D00 | 0320 | 0078 | 2560 ] 1940 53 000 a1

Est Lu (e.g. [OpEx 000 | 0000 | 0001 | 0040 | 0030 024 000 095

Coseusy | epsonS b +1-25%)  [Remowl 000 | 0.000 | 0.601 | 0.040 | 0.030 024 00 095
Total 000 | 0320 | 0080 | 2660 | 2000 57 000 631

[C5pEx SFZ] 078 53| 5843 | 164 | 0000 | 0000 5.392

Est LV (e.9. [OpEx 001 | 0.048 050 | 0.170 840 000 000 7.305

C015158  INewpont Sub +-25%)  [Remow] 000 |_0.033 07| 02 063 500 500 0260
Total 125 105 240 | 4240 847 000 00 10557

ELE. X 550 o 500 500 500 000

Est Ly {e.. [OpEx 360 000 000 000 000 000 000 000

et ST S +i.25%)  [Remowl 000 0 [ oo 10| 0.180 000 000 T2
ot 000 632 910 110 180 000 000 332

I%_ﬂ 000 500 073 0151 700 000 00 D274

Est L (e.g. [OpEs 500 500 012|002 915 000 000 052

CoSE3N0  |Hamison Sub tmprovemenl 1 aer)  [Remenal 000 500 0 |_0.000 000 000 1000 000
[Totat 000 000 35 | 0176 115 000 000 326

TCapEx 000 o52_| 0073 155 104 000 0000 0334

Est L (e.g. [OpEx 000 000 | 0012 025 016 000 |_0.000 0.053
Co58401  Meron Subimprovements (G ooer)  IRemoval 000 | 0.000 | 6660 000_| 0000 | 0.000 | 0.000 0,000 |
Total 000 052 | 0035 180 170 600 | 0.000 0.387

600 000 T4 | 021z 167 000 000 48

Est LV (e.g. 000 500 o1l | 0053 043 600 560 707
C058404  [Kingslon Sub Improvements | acer) 00 000 000_|_0000 000 000 000 000 |
000 000 125 | 0265 | 0.208 000 000 595

500 [ 0.000 000 | _0.000 000 000 000 000

Est L (e.g. 00| 0.000 000 | 0.000 100 000 000 000

C058407 IS, Aquidneck Retirements |, ‘g 000 | 0.032 020_|_0.110 150 000 000 343
000 | 0.032 020 | 0110 380 000 000 342

500 | 0.000 000 000 000 000 [} 5000

Est LM (2.g. 000 | 0.000 000 00z 000 000 000 9000

[CDODES TN B aiie(Brook Eie!itement +/- 25%) 003 | 0.040 040 150 230 000 000 0463
003 | 0.040 040 150 230 000 | 0000 5463

X 00| 0.000 X 108 108 506 | 0000 a0

Est L (2.9. [DpEx 000 | _0.000 o0 014 14 000 | 0.000 3
CD00852  |Vemon Relirement +-25%)  |Remowl 000_|_0.000 003 o1 T2 000 | _0.000 3]
Total 000 | 0.000 029 137 3 T 302

x 735 [ 0361 05 | 4080 | 4000 | 4000 [ 12481

Estid (9. [OpEx 000 020 [jE 510 500 | 0500 000 543
C000855  |Jepson Substation +-10%)  [Removal 000 020 013 510 500 | 0.500 000 543
Total 135 200 3 100 000 | 5000 000 75 567

Ex 3671 &% 787 | 15705 | 1157 | 5523 000 36,100

OpEx o3 ¥iii 31| 161 | 1911 524 o0 4317

floisiEmmcti anction Remowal 050 583 774 | 1818 | 1650 524 000 5490

[fo 3094 | 45% 407 | 18685 | 75599 | 6571 | 0.000 55.827
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3.11.2 Project Budget Summary Table
Project Costs per Business Plan

Current Planning Horlizon

Prior¥Yrs| Yr.1 Yr. 2 Yr. 3 Yr. 4 Yr.5 Yr.6+
$M {Actual) | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 Total
wzx 3.971 2.882 7.225| 16.687 | 11.600 1.200 0.000 43,565
OpEx 0.063 0.190 0.426 1.088 0.783 0.036 0.000 2.586
Removal 0.060 0.361 0.544 1.499 1.508 0.024 0.000 3.996
Total Cost in Bus. Plan 4.094 3.433 8.195 19.274 13.891 1.260 0.000 50.147

Variance {Business Plan-Project Estimate)

Current Planning Horizon

Prior Yrs| Yr. 1 Yr. 2 Ye. 3 Yr. 4 Yr.5 Yr. 6+
$M (Actual) | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | Total
CapEx 0.000 (0.794) 1.978 0.982 (0.378)] (4.323) 0.000 (2.535)
OpEx 0.000 (0.087) 0.045 (0.0'-/3) (1.128)) (0.488) 0.000 (1.731)
Removal 0.000 (0.222)] (0.230)| (0.320)| (0.142)] (0.500) 0.000 (1.414)
Total Cost in Bus. Plan 0.000 (1.103) 1.793 0.589 (1.648)] (5.311) 0.000 (5.680)

3.11.3 Cost Assumptions

Substation estimates were obtained from Conceptual Engineering Reports prepared by
substation engineering. Conceptual Grade Estimates have been developed with only
the conceptual understanding of the project. The estimates have been prepared using
historical cost data or data from similar projects with an accuracy of -25% to +50%.

The estimate for the 69kV transmission line was obtained from Routing Anzlysis Report
prepared by transmission line engineering and consultants to the company. This
Conceptual Engineering Estimate has been developed with only the conceptual
understanding of the project. The estimates have been prepared using historical cost
data or data from similar projects with an accuracy of -25% to +50%.

The overall distribution line work estimate was developed utilizing generic construction
costs. Minimal field work has been performed to assess the actual condition of the
assets or the number of poles and transformers needing replacement associated with
the conversion from 4kV to 13kV. This is an Investment Grade Estimate with a level of
accuracy ranging from -50% to +200%.for

The estimates for the distribution work to be completed under funding C028628 and
CD00649 are based on STORMS estimate.

3.11.4 Net Present Value / Cost Benefit Analysis
N/A

Page 17 of 28
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3.11.5 Additional Impacts

N/A

3.12 Statements of Support

None

3.12.1 Supporters

The Narragansett Electric Company

d/b/a National Grid
RIPUC Docket No. 4770
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The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities

Investment Planning | Glen DiConza Endorses relative to distribution 5-year business plan
or emergent work

Resource Planning Anne Wyman Endorses D-Line resources, cost estimate, schedule
and portfolio alignment

Resource Planning Mark Phillips Endorses substation resources, cost estimate,

schedule and portfolio alignment

Asset Management/

Kasia Kulbacka

Endorses scope, estimate, and schedule with the

Planning company's goals, strategies, and objeclives
Asset Management/ | Alan Labarre Endorses scope, estimate, and schedule with the
Planning company's goals, strategies, and objectives

Engineering / Design

Suzan
Martuscello

Endorses substation scope, design, conformance
with design standards

Engineering / Design

Mark Browne

Endorses sub-transmission line scope, design,
conformance with design standards

Engineering / Design

Len Swanson

Endorses substation scope, design, conformance
with design standards

Project Management

Andrew
Schneller

Endorses Resources, cost estimate, schedule

3.12.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Function Individual

Finance Keith Fowler / Phillip Horowitz
Regulatory Peter Zschokke

Jurisdictional Delegates Jim Patterson

Procurement Art Curran

Control Center Michael Gallagher

Control Center Will Houston

Aquidneck Island Reliability
Uncontrolted When Printed

Page 18 of 28

207



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770

Attachment PUC 1-16-1 part 1 of 2
Page 207 of 889

nationalgrid

US Sanction Paper
4 Appendices

4.1 Sanction Request Breakdown by Project

M C028628 CMWQICUZMEBICBS‘OS& COIS‘IEICDWSZ C058310 |CDO0656 | CPOYES2 CDﬁSMO—dICOS“W C058401 |CDO0GS1 | Total |
(CapEx 5623 2.200 0.200 0.800 1.000 0050] 2100 0.600 0.050 12.623

OpEx 0.423 | | | 0423
ﬁomoval 0.647|  0.044 0.050 0 050| 0.050 [] 050| 08N
[Total 6.693]  2.244 o‘zuol 0600] 1 ooﬁl uo%' 0050] 2100 o0 n%' 0.600] 0050 u.os—ul 0050 13937
4.2 Other Appendices

N/A

4.3 NPV Summary
N/A

4.4 Customer Outreach Plan

A Customer Outreach is ongoing as part of the Energy Facllities Siting Board {(EFSB)
Filing process. The company has hired a consultant to develop a comprehensive public
outreach plan for all of proposed projects on Aquidneck Island.

This outreach effort will be part of a comprehensive and proactive public cutreach
process to establish and maintain communications with stakeholders {(e.g., project
abutters, residents, businesses, federal, state and local officials, and community
groups).

This process will include opportunities for public education and communication
regarding the need for the Project, the permitting and siting processes, the detailed
construction plans, the dissemination of construction updates and outreach prior to and
during construction, and follow-up outreach after Project completion. The process will
be designed to engage the community in a two-way dialogue, facilitate transparency
throughout the Project, foster public participation, and solicit feedback from
stakeholders.
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FIGURE 3 — EXISTING SUB-TRANSMISSION SYSTEM ONE-LINE DIAGRAM
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number:
Revision:
Project Title:

Project Description:

C028851 USSC #:

6 Budget Version:

Recon. 38F5 and 2227 Greenville Ave

Default

Reconductor the 2227 with 795 kcmil Al and the 38F5 feeder with 477 kcmil Al between
P187 Greenville Ave and P.9396 and 38F5 between P9396 Greenville and P.171 Putnam
Pike.

Project Status:
Responsible Person:
Spending Rationale:
Budget Class:
Capital by Category:
Program Code:

Project Risk Score:

Closed

CURLEY, JOSEPH Initiator: Worme, Chris

System Capacity & Performance Funding Type:

P_Electric Distribution Line RI

Load Relief

27 Project Complexity Score: 15

Project Schedule / Expenditures

Revision Status:

Est Start Date:

Est In-Service Date:

TTD Actuals:

Cost Breakdown

Approved

11/1/2009 Est Complete Date: 3/31/2014

6/1/2010

$899,905 As Of: 10/2/2017
Capital Expense Removal Total Credits
$633,000 $63,000 $189,500 $885,500 $0

Justification / Risk Identification:

The 2227 is located above the 38F5. The 38F5 consists of a mix of 1/0 and 4/0 Al in subject area.

Project Scope:
<Enter data here>

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

Revised Re-Sanction from $295K to $885,500 per Pat Cody. This project was approved for 295K in October 2012.
The original estimate was for Design, Engineering, and projected cost for construction of this project. Based on
design it has been determined that the job will cost 885K for the total project including construction. The following is a
breakdown of costs for the project: 39K Design and Engineering, 445K labor and Labor Overheads, 140K materials
and Material Overheads, 31K joint ownership, 44K transportation, and 186K removals. Reconductor the 2227 and

—-Ar .. AArF _a [ S man= A~ _amMmAAAA~A _ a0 AAFF L

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 5/7/2013 09:58:16 Approver  sherir Approver 1
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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# PowerPlan PPGPRD Database
File Edit Subsystem Batch  Admin  Preferences Window Help
B Iy [ | & ¥ ® E S
Projects Assets Tables CR MyPRlan Help Calc Print ‘in

# Funding Project Estimates - Summary C028851 Current Total Authorized Amount: $885,... —E.

Title |Hecon. 38F5 and 2227 Greenville Ave
Project Number [C028851
— Spending Estimates: — Property E stimates:
Budget Yersion [Default (active) = = - =
| Grid Estimates | LInit Estimates |
Revision
Revision Status |Appmved Forecast | Create Az Built |
Revision No_l [
Est Start Dalel 11/01/2009 - |
Est Complete Date[ 1270172010 Stiticnizejftomiv/0
EstIn Sivc Datel 06/01/2010 Copy Estimate | Delete Used Estimates |
Capital | $633.000.00 )
Expense|  $63,000.00 et he::
Jobbing $0.00 Hew Hevizion | Revizion Comments |
Retirement $0.00 Delete Revision | Released|Dollars |
Removal $1489.500.00
Update |
Total [excl. Hets.]l $845.500.00
Credits | $0.00 Update With Actuals | Substitution |
N ll 885.500.00 . .
© $ Import Estimates | Slide |
Revision Info | Other Updatesl
¥ersion Compare | LClose |
Revision I G of 7 Ik | < | 3 | H| |
Find Revision Send for Approval | ‘ Record |1 of 1 I« | < | > | | | ‘
[~ Show "Budget Only' Revisions Audits |
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Project Re-Sanction Request

Company: 49

PPM Project Id*: 03655 (C28851)

Project Name:

Recon. 38F5 and 2227 Greenville Ave, Johnston, RI
Project Engineer:

Project Manager: Pat Cody

Original Project Estimate:

Date of Original Sanction: 10/5/2012

Total: 295,000

Capex: 150,000 Opex: 130,000

Revised Project Estimate:
Total: 885,500
Capex: 633,000 Opex: 63,000

Cash Flows:
Previous FY: 885,500

Capex: 633,000 Opex: 63,000
Current FY: o

Capex: Opex:

FY+1: 0

Capex: Opex:

FY+2: 0

Capex: Opex:

Customer Contribution:

Reason for Revision

Removal:

Removal:

Removal:

Removal:

Removal:

Removal:

Date:

15,000

189,500

189,500

|:| Revised Forecast exceeds Approved Amount - Project Still In-Process

New Project Estimated Completion Date:

Actual Spending exceeded Approved Amount - Project is Complete

|:| PPM (conversion issues)

Reason for Increased Spending:

Change in Scope (Material, Labor or Other)

Reconductor the 2227 and 795 kcmil Al and the 38F5 feeder with 477 kcmil AL between P187
Greenville Ave and P.9396 and 38F5 between P.9396 Greenville and P.171 Putnam Pike. Upgraded

construction grade estimate.

|:| Resource Allocation (Schedule, Delay, OT, or Contractor)

5/1/2013
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Low Estimate

This project was approved for 295K in October 2012. The original estimate was for Design,
Engineering, and projected cost for construction of this project. Based on design it has been
determined that the job will cost 885K for the total project including construction. The following is a
breakdown of costs for the project: 39K Design and Engineering, 445K labor and Labor Overheads,
140K materials and Material Overheads, 31K joint ownership, 44K transportation, and 186K remove

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)
project was delayed due to Verizon Pole sets
In-service Dates

Original In-service Date. 2/4/2013

Revised In-service Date: 2/5/2013

Reason for Change in Schedule:

|:| Budget Deferral

|:| Permitting/Licensing

Resource Availability

additional resources were available to assist Telco and project was completed ahead of schedule.

|:| Deferral due to change in system conditions

D Material Delay

|:| Outage Scheduling

D Other

*Prior to May 2010 PPM Project 1d represents the Power Plant funding number*

Version 3
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C028884 USSC #: USSC0110W259 v3C
Revision: 10 Budget Version:

Project Title: Install Johnston 18F10 Feeder

Project Description: Install a new feeder getaway at Johnston, construct approximately 4,200 ft of mainline and

rearrange the area distribution.

Project Status:

Closed
Responsible Person: HURLEY, KATHLEEN Initiator: Worme, Chris
Spending Rationale: System Capacity & Performance Funding Type: P Electric Distribution Line RI
Budget Class: Load Relief
Capital by Category:
Program Code:
Project Risk Score: 35 Project Complexity Score: 23

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 5/20/2010 Est Complete Date: 9/30/2015

Est In-Service Date: 9/30/2015

TTD Actuals: $1,078,185 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$848,000 $67.,000 $164,000 $1,079,000 $0

Justification / Risk Identification:

This project covers the preliminary engineering associated with this project.

The DOA dollars were reallocated 2-26-2010 based upon DCIG strategy paper.The three Johnston feeders supplying
load west of the station, 18F1, 18F3 and 18F7, are projected at 111%, 90% and 100% in 2011 and 115%, 94% and
104% of summer normal ratings by 2012. Load in this area is expected to continue to increase with the continued
development of the industrial park on Scituate Ave. These feeders have ties to the West Cranston feeder 21F2 with a

" Aans t. AAn4a ~

Project Scope:
<Enter data here>

Project Alternatives Considered:
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Total DOA $0.695M over 4 projects 4443, 3435, 4415 and DxT 4442.

USSC0110W259 v2: C036072 $1.000M; C033535 $290K; C034002 $260K; C028884 $720K.

Related Projects:

Project Number:

Project Name:

Approvals

Line 1: Date 1/28/2017 18:27:21 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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File Edit Subsystem Eatch  Admin  Preferences Window  Help
B iy [ | & & @ 5 &
Projects Assets Tables R MyPPlan Help Calc Print Win

# Funding Project Estimates - Summary

(C028884 Current Total Authorized Amount: $1,07... -El

Title |Inslall Johnston 18F10 Feeder

Project Humber |C|123334

Budget Version [Default [active)

Revision [v3

Revision Status [Approved

Revision No. I 9

Est Start Dalel 0572042010

Est Complete Datel 09/30/2015
Est In Sivc Dalel 09/30/201%
Capital | $848,000.00

Expense | $67.000.00

Jobbing | $0.00

Retirement $0.00

Removal | $163.000.00

Total [excl. Rets ) | $1.078.000.00
Credits | $0.00
Net | $1.078.000.00

Revizion Info | Other Updalesl

Revizion I 9 of 10 I« | < | > | )Il
Find Revision Send For Approval |

[~ Show ‘Budget Only’ Revisions

—Spending Estimates:

Grid Estimates |

— Property Estimates:

Unit Estimates |

Forecast |

Create Az Built |

Summarize from Wi |

Copy Estimate |

Delete Used Estimates |

— Edit:

Hew Hevizion

— Other:

Revizion Comments |

Delete Hevision

Released Dollars |

pdate With Actuals

Substitution |

I
|
Update |
I
|

Import Estimates

5lide |

Yerzion Compare |

Close |

‘ Record |1 of 1

PIRE)

Audits I
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This document has been reviewed for Critical Energy
Infrastructure Information (CEIl. 1/26/2017

USSC Closure Paper national gr id

USSCO0110W259

Title: Johnston #18 Substation Sanction Paper#: |v3C
. . C033535, C034002, C028884, . .

Project #: C036072 Sanction Type: Closure
Operating . . January 11,
Company: The Narragansett Electric Co. | Date of Request: 2017

Carol Sedewitz,

. ) VP Electric

Author: Kathleen Hurley Sponsor; Asset

Management
Utility Service: Electricity T&D Project Manager: Kathleen Hurley

1 Executive Summary

This paper is presented to close the Johnston #18 Substation Project, the funding
numbers consists of: C033535, C034002, C028884 and C036072. The total spend
was $8.203M. The latest sanctioned amount for this project was $8.138M.

The original requested sanction amount was $7.345M.

The final spend amount is $8.203M broken down into;
$6.515M Capex
$0.078M Opex
$0.752M Removal

2 Project Summary

This project replaced the No. 3 Transformer at the Johnston Substation, installed three
feeder positions and retired and removed all equipment in the old 12.47 kV substation.

The project consisted of the following activities:

. Completed a 3rd bay by adding a second feeder position, this consisted of a
feeder breaker, regulators, switches, relays, control and other associated
equipment.

. Added a 4th and 5th bay consisting of a tie breaker and two feeder positions.

. Added two substation capacitor banks.

. Installed the underground ducts and cables to the new feeder
position.

. Replaced the existing No.3 Transformer with a newer unit rated at 33/44755
MVA.

. Retired and removed all equipment in the old 12.47 kV substation.

Page 1 0f 6

Johnston Closure Paper
Unconlrolled When Printed
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3 Over/Under Expenditure Analysis
3.1 Summary Table
Actual Spending ($M)
Project # Description Total Spend
Capex 4.579
C033535 Johnston Substation Work a Opex 0.010
Retire nt of the old Substatio Removal 0.200
Total 4.789
Project # Description Total Spend
Capex 0.317.
C034002 Johnston Sub 12kV Expansion Opex 0.007
Removal 0.016
Total 0.340
Project # Description Total Spend
Capex 0.848
8884 Johnston 18F 0 Feeder Opex 0.067
itz Removal 0.164
Total 1.079
Project # Description Total Spend
Capex 1.989
Opex 0.005
C036072 Johnson T#3 Replacement Removal 0.001
Total 1.995
Capex 7.733
Opex 0.089
Removal 0.381
Total 8.203
Page 2 of 6
Johnston Closure Paper
Uncontrolled When Printed
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Project Sanction Summary Table
Project Sanction Approval ($M) Total Spend
Capex 6.515
Opex '0.078
Removal 0.752
Total Cost 7.345
Sanction Variance ($M) Total Spend
Capex (1.218)
Opex (0.01 1 )
Removal 0.371
Total Variance {0.858)

3.2 Analysis

The original design called for removing all protection on the 13kV tertiary winding
because all load was being removed from that winding. However, because it is a delta
winding, a ground fault protection was required to detect ground faults on the 13kV
winding.

This issue was caught in the field, reviewed by the team and was added to the scope
after the design and estimate had been approved. A PCR was created for this change.

4 Improvements / Lessons Learned

Lessons Learned: The original design called for removing all protection on the 13kV
tertiary winding because all load was being removed from that winding. However,
because it is a delta winding, ground fault protection was required. This issue was
caught in the field, reviewed by the team and added to the scope after the design and
estimate had been approved.

A thorough design review including input from all team members should be held prior to
issuing for construction to prevent any potential design work from being overlooked or
omitted prior to the construction phase.

Please refer to ID #480 in the Lessons Learned Database.

5 Closeout Activities

The following closeout activities have been completed.

Activity Completed

All work has been completed in accordance with all & o
National Grid policies Yes © NA

Page 3 of 6
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All relevant costs have been charged to project ® Yes O N/A
All work orders and funding projects have been & Yes C N/A
closed

All unused materials have been returned ®Yes  NA
All as-builts have been completed *Yes T NA
All lessons learned have been entered appropriately @ PN

into the lesson learned database Yes = NA

6

6.1
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Statements of Support

Supporters

The supporters listed have aligned their part of the business to support the project.

6.2

Department Individual Responsibilities
Investment Planning DiConza, Glen/ Endorses relative to 5-year
Park, Michelle business plan or emergent

work

Resource Planning

Wyman, Anne/
Philips, Mark

Endorses construction
resources, cost estimate,
schedule, and portfolio
alignment

Asset Management /
Planning

Hayduk, Brian/
Labarre, Alan T.

Endorses scope, estimate,
and schedule with the
company's goals, strategies,
and objectives

Engineering and Design

Martuscello, Suzan
E.

Endorses scope, design,
conformance with design
standards

Project Management

Schneller, Andrew

Endorses resources, cost
estimate, schedule

Electric Project Estimation

Simonds, Jammie

Endorses Cost Estimate

Reviewers

The reviewers have provided feedback on the content/language of the paper.

Function individual
Finance Easterly Patricia/Helm, Richard
Regulatory Zschokke, Peter

Jahnsion Closure Paper
Uncontrolled When Printed
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Jurisdictional Delegate(s) Patterson Jim/
Terron Hill
Procurement Curran, Art
Control Centers (CC) Gallagher Michael
Houston, Will
Page 5of 6
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7 Decisions

The US Sanctioning Committee (USSC) approved this paper at a USSC meeting held
on January 1 , 2017

Christopher Kelly
Acting Senior Vice President Electric Process and Engineering

Page 6 of 6
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number:
Revision:
Project Title:

Project Description:

C028920 USSC #: USSC-12-472v2 (DCIG100

7 Budget Version:

Default
New London Ave (D-Sub)

This project recommends the installation of a new 115/12.47kV metal-clad substation near
New London Turnpike with a single transformer, 3000 A bus, four 12.47kV distribution
feeders and capacitor bank.

Project Status:
Responsible Person:
Spending Rationale:
Budget Class:
Capital by Category:
Program Code:

Project Risk Score:

open

HURLEY, KATHLEEN Initiator: Worme, Chris

System Capacity & Performance Funding Type:

P_Electric Distribution Sub RI

Load Relief

39 Project Complexity Score: 29

Project Schedule / Expenditures

Revision Status:

Est Start Date:

Est In-Service Date:

TTD Actuals:

Cost Breakdown

Approved
4/21/2009 Est Complete Date: 2/28/2017

12/31/2016
$2,907,244 As Of: 10/2/2017

Capital Expense Removal Total Credits

$2,525,000 $18,000 $0 $2,543,000 $0

Justification / Risk Identification:

This project recommends the installation of a new 115/12.47kV metal-clad substation near New London Turnpike with
a single transformer, 3000 A bus, four 12.47kV distribution feeders and capacitor bank.

Project Scope:

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder positions is proposed
for New London Avenue, Warwick. This project will add distribution capacity in an area that is heavily loaded. The
new capacity will relieve transformers, supply lines and distribution feeders that are projected to exceed their summer

normal ratings

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

USSC-12-472 Partial Sanction total DoA $770K. C031696 $100K; C028920 $250K; C028921 $250K; C045313 $75K;
C030161 $70K; C030161 $25K

Related Projects:

Project Number: Project Name:

C045313

New London WaveTrap

Approvals

Line 1: Date 6/9/2014 14:41:13 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Title [New London Ave (D-Sub)

Project Number [C028920
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Revision [12-472 v2

Revision Status [Approved

Revision No.l 7
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Capital Im

Expense Im
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US Sanction Paper
Title: E%NO London Avenue Substation :.anctlon Paper USSC-12-472 v2
C028920, C031696, C028921,
Project #: C030161, C054764, C045313, Sanction Type: Partial Sanction
C054434, C054436
Operating . .
Company: The Naragansett Electric Co. Date of Request: | 5/14/14
Cheryl A. Warren,
Author; Marc Bristol Sponsor: Vice President Asset
Management
Utility Service: Electricity T&D Project Manager: | Marc Bristol

1 Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction of projects C028920, C031696, C028921, C030161,
C054764, C045313, C054434, and C054436 in the amount $12.600M with a tolerance of +/-
10% for the purposes of final engineering and design, procurement of long lead materials, and
initial construction activities.

This sanction amount is $12.600M broken down into:
$10.490 Capex
$0.372 Opex
$1.729 Removal

NOTE the potential investment of $18.600M with a tolerance of +/- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of final engineering and
design.

1.2 Project Summary

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder
positions is proposed for New London Avenue, Warwick, Rl. This project will add distribution
capacity in an area that is heavily loaded. The new capacity will relieve transformers, supply
lines and distribution feeders that are projected to exceed their summer normal ratings.

The station will be located between West Cranston #21 and Drumrock #14 substations and
supplied by a 115kV tap from the existing T-172S transmission line.

The station will be located on a purchased parcel of land adjacent to another company-owned
parcel on New London Avenue.

Page 1 of 24
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1.3 Summary of Projects

Project Type Estimate Amount
Project Nu ber (Elec only) Project Title (SM)

C028920 Distribution Substation |New London Ave Substation 6.778
C031696 Transmission Line  |T172S Line Tap 2.026
C028921 Distribution Line Distribution Getaways and 4kV Conversions 8.613
C030161 Transmission (SubT-Line)|3310 Reconductoring 0.650
C054764 Transmission (SubT-Line)[3311 Upgrades 0.059
C045313 Transmission Substation |New London Ave Circuit Switcher and Wave Trap 0.182
C054434 Transmission W Cranston Substation- Install Wave Trap 0.150
054436 Transmission Johnston Substation - Install Wave Trap 0.150
Total 18.608

1.4 Associated Projects

Project Number Project Title E'sﬂma(t:m‘?‘““““t
C053723 Arclic Substation Retirement (D-Sub) 0.250
Total 0.250

1.5 Prior Sanctioning History

Governance Sanctioned . .
Date Bod Amount Paper Title Sanction Type
$0 OOM Strategy
10/01/2008 $0 365M Partial
1.6 Next Planned Sanction Review
Date Month/Year Pur ose of Sanction Review

Page 2 of 24
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1.7 Category

| Category Reference to Mandate, Policy, or NPV Assumptions

O Mandatory The investment has been classified as policy driven. Without
this project the company will not be able to provide a reliable

electric service to the customers in the study area.

@© Policy- Driven

O Justified NPV

1.8 Asset Management Risk Score

Asset Management Risk Score: _39

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability O Environment O Health & Safety O Not Policy Driven

1.9 Complexity Level

© High Complexity O Medium Complexity O Low Complexity ON/A

Complexity Score: _29

1.10  Process Hazard Assessment
A Process Hazard Assessment (PHA) is required for this project:

® Yes O No

Page 3 of 24
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1.11  Business Plan

Project Cost

Business Plan
Name & Period

Project included
in approved
Business Plan?

Over / Under Business Plan

relative to
approved
Business Plan

($)

New England
Distribution

FY15-FY19

®Yes ONo @ Over O Under © NA $9.300M

C028920,
C028921,
New England
Transmission
FY15-FY19

C0316986,
C045313,
C054434,
C054436,
C030161,
C054764

®Yes ONo ® Over OUnder ¢ NA $1.830M

1.12  If cost > approved Business Plan haw will this be funded?

Re-allocation of funds within the portfolio will be managed by Resource Planning to meet jurisdictional
budgetary, statutory and regulatory requirements.

1.13  Current Planning Horizon
Current Planning Horizon
Yrdl - W20 |° Yn3 Yr.4" || Yr§ Yr.6+ |
_$M Prior Yrs_ [ 2014/15 {* 2016/16_ | 2016/17 | 2017/187[ 2018/19 ] 2018/207| Total
CapEx 0.679 2.443 5.301 7.002 0.000 0.000 0.000 | 16.425
OpEx 0.019 0.063 0.244 0.085 0.000 0.000 0.000 0.411
Removal 0.002 0.273 1.100 0.397 0.000 0.000 0.000 1.772
CIAC/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.700 2.779 7.645 7.484 0.000 0.000 0.000 | 18.608
Page 4 of 24
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Milestone
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Tar et Date: Month/Year

Re Sourcing

Engineering & Design Resources to

be provided v Intemal v Contractor

Construction/implementation

Resources to be provided v Internal v Contractor
Resource Delivery

Availability of internal resources to

deliver project: ORed O Amber © Green

Availability of external resources to

deliver project: O Red O Amber © Green
Operational Impact

Outage impact on network system: ORed O Amber © Green
Procurement Impact

Procurement impact on network

system: O Red O Amber © Green

1.16  Key Issues (include mitigation of Red or Amber Resources)

Special use permit from the City of Warwick required

characterization

1
2 Outage required on the T1728S for new 115kV tap; summer outage should be avoided
3 Historical raw material found on site, additional site exploration required for

Page 5 of 24
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1.17  Climate Change

Contribution to National Grid's 2050 80% i .
emissions reduction target: © Neutral OPositive | O Negative
Impact on adaptability of network for future - .
BT e © Neutral O Positive | O Negative

1.18 List References

USSC-12-472 — New London Ave Substation #150 December 2012

SG114 - Strategy to Build a 115/12.5kV Substation in West Warwick, Rl June 2009
PWS0922 - A New 115/12.5kV Substation in West Warwick Rl June 2009
DCIG1008P92 — West Warwick Substation — Install Metal Clad Switchgear With

Four Distribution Feeders and Rebuild the 3310 and 3311 Sub-Transmission Lines
May 2009

BWIN| =
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held  May 14, 2014:

(a)  APPROVED the investment $12.600M and a tolerance of +/- 10% for final
engineering and design, procurement of long lead materials, and initial construction activities.

(b) NOTED potential investment $18.600M to and a tolerance of +/- 25%, contingent
upon submittal and approval of a Project Sanction paper following completion of final
engineering and design.

(c) NOTED that Marc Bristol has the approved financial delegation to undertake the
activities stated in (a).

Signature .... . e e Date..... .... '7 / .
L . Eckert
Chief Financial Officer
Chairman, US Sanctioning Committee
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3 Sanction Paper Detail

Title: :ff‘:‘ém"dm Avenue Substation | g1 tion Paper # | USSC-12-472 v2
C028920, C031696, C028921,

Project #: C030161, C054764, C045313, Sanction Type: Partial Sanction
C054434, C054436

Operating 3 .

Company: The Narragansett Electric Co. Date of Request: 5/14/14

Author: Marc Bristol Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: | Marc Bristol

3.1 Background

The Central Rhode Island West study area encompasses the Towns of Coventry, West
Greenwich, and West Warwick and sections of the Cities of Cranston and Warwick, and Towns
of East Greenwich, Exeter, and Scituate. The area load peaked at approximately 169 MVA in
2012 with 47,000 customers served. The study area and existing area substations are shown in
Figure 1 of the appendix.

In 2008 a comprehensive study was completed for this area. This study identified an immediate
need for new distribution capacity in the area to resolve short-term loading concerns and a new
substation in the Warwick/West Warwick area to resolve long-term loading concerns and
significant exposure for various n-1 contingencies. The 2012 Annual Capacity Plan still
supports the need for a new substation in this area.

The Central Rhode Island West study area is still supplied by a highly utilized supply and
distribution system. It is becoming increasingly challenging to operate this system within normal
loading limits and to supply load growth in this area. This strategy paper documents the leng-
term solution for the area.

3.2 Drivers

The primary driver is projected thermal overloads of transformers, distribution feeders and
supply lines during period of system peak loading. There have been a number of large
developments in the area such as The Centre of New England and the Royal Mills complex that
continue to add load to an area with heavily loaded feeders and supply lines. A new modular
feeder along with load transfers have been utilized to prevent thermal overloads as a result of
the new load.

The tables below show the facilities in the study area that are projected to exceed 100% of their
rating during either normal operation or contingencies. Table 1 below shows feeders in the area
with loads projected to exceed 100% of their normal rating; Table 2 shows transformers with
loads projected to exceed 100% of their normal rating; and Table 3 shows the supply lines that
are overloaded during contingencies.
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SN 2014 2016 2018 2020

SELULULIGE L (I:a:'t:: g) Amps | %SN | Amps | %SN | Amps | %SN | Amps | %SN
ANTHONY [ 64F1 361 336 | 93% | 353 | 98% | 359 [ 99% | 363 [101%
ANTHONY | 64F2 361 344 | 95% | 361 [100% | 367 [102% | 372 |103%

HOPE 15F2 476 465 | 98% | 487 [102% | 496 |104% | 502 | 105%

HOFKINS | 6aF2 | 530 | 512 | o7% | 537 |101%| 546 [103% | 553 [104%
CRENT | 22F3 | 530 | 487 | 2% | 511 | 96% | 520 | 98% | 527 | 99%
CoUNTY | 22F4 | 586 | 579 | 99% | 607 |104% | 618 |105%| 626 [107%

ARCTIC 49J4 295 294 |100% | 308 |104% | 313 |106% | 317 |[108%
Table 1 - Projected loads through 2020 for feeders and loads greater than 100%

2014 2016 2018 2020
0,
Substation | Transformer | MVA S/I:l MVA | % SN | MVA | % SN | MVA | % SN
ANTHONY 1 7.3 | 93% 7.6 98% 7.7 99% 7.8 | 101%
ANTHONY 2 7.4 | 95% 7.8 [100% | 7.9 [102% | 8.0 |103% |

Table 2 - Projected Loads through 2020 for Transformers with Loads Greater than 100%

Line Section [ |
Circuit 2014 2016 2018 2020

From To MVA | % SE | MVA | % SE | MVA | % SE | MVA | % SE
2230 Natick 29 Tap Artic49 Tap | 37.5 | 106% | 39.3 | 111% | 40.0 | 113% | 40.5 | 114%
2230 Wam‘%‘;g”a" 28 | Natick20 | 16.1 | 105% | 16.9 [110% | 17.2 | 112% | 17.4 | 113%
2232 Anthony Tap Coventry Tap | 16.0 | 104% | 16.8 | 110% | 17.1 [ 112% | 17.3 | 113%

3310 | Kent County22 | MaIorFotier
3310 | Major Potter Rd Ho%?:rm"
3311 | Kent County 22 H°P$g‘: Hill
3311 | Hopkins Hill Tap H°P‘ggs Hill

Table 3 - Projected Contingency Loads through 202b for Sup.ply Limle Segme:;ts with ILoads G;'eater th;m
100%

The tables below show projected loading after the New London Ave substation is placed in
service. Table 4 below shows projected feeder loading; Table 5 below shows projected
transformer loading; and Table 6 below shows projected supply line loading post an n-1
contingency.
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2014 2016 2018 2020
SN
Substation Feeder Rating Amps %SN Amps %SN Amps %SN Amps %SN
(Amps)

ANTHONY 64F1 361 3556 98% 304 B84% 317 88% 329 91%

ANTHONY 64F2 361 363 101% 313 87% 327 91% 339 94%

HOPE 15F2 476 529 111% 402 84% 419 88% 435 91%
HOPKINS HILL  63F2 530 536 101% 515 97% 537 101% 558 105%

cOUNTy  22F3 530 547 103% 289 54% 301 57% 313  59%
onENT, 22F4 586 580 99% 555 95% 579 99% 601 103%
ARCTIC 4944 452 317 70% 274 61% 285 63% 296 66%
WEST
WARWICK F1 455 T1% 474 74% 493 76%
WEST
WARWICK F2 347 66% 362 68% 376 71%
WEST
WARWICK F3 309 58% 322 61% 334 63%
WEST
WARWICK F4 327 51% 34 53% 354 55%
Table 4 - Project Loads through 2020 for Feeders Post New London Ave Substation
2016 2018 2020
Substation TjaD"f' MVA %SN MVA %SN MVA %SN
ANTHONY 1 6.6 84% 6.8 88% 71 91%
ANTHONY 2 6.8 87% 7.1 90% 7.3 94%
Table 5 - Project Loads through 2020 for Transformers Post New London Ave Substation
Circuit S 2016 2018 2020
From To MVA | % SE | MVA | % SE | MVA | % SE
2230 | Natick 29 Tap Arlic 49 Tap 33.6| 95% | 34.2| 96% | 346! 98%
Warwick Mall 28
2230 | Tap Natick 29 15,3 | 100% | 15.6 | 102% | 15.8 | 103%
2232 | Anthony Tap Coventry Tap 14.8 | 96% | 15.0| 98% ! 15.2 | 99%
Major Potter
3310 [ Kent County 22 Rd
Hopkins Hill
3310 | Major Potter Rd Riser
Hopkins Hill
3311 | Kent County 22 Tap
3311 | Hopkins Hill Tap Hopkins Hill 63

Table 6 - Projected Contingency Loads through 2020 for Supply Line Segments Post New London Ave
Substation

Page 10 of 24

New London Ave_Partial Sanction doc
Uncontrolted When Printed

247



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 247 of 889

nationalgrid

US Sanction Paper
3.3 Project Description

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder
positions is proposed for New London Avenue, Warwick, RI. The station will be located
adjacent to the transmission corridor between West Cranston and Drumrock substations and
supplied by a 115 kV tap from an existing transmission line. The proposed geographical
location of the proposed new substation is shown in Figure 2, and proposed one line shown in
Figure 3 of the appendix.

Initially, four 12.47 kV feeders will be installed through approximately 2500 ft manhole and duct
system, and the existing distribution system will be rearranged to offload existing transformers,
supply lines and distribution feeders. The new feeders will supply load currently fed from the
four 4kV Arctic substation feeders, these circuits will be converted to 12.47 kV and the
substation retired under associated project funding number C053723.

The tayout of the 12.47 kV distribution feeders, after installation of the substation is shown in
Figure 5 of the appendix.

There are two sections of the 3310 and 3311 supply lines that are projected to be overloaded on
contingency after the new station is in service. These lines are classified as transmission
assets. The estimated cost of reconductoring approximately 5,000 ft of the 3310 line to
eliminate the overloads is estimated at $650,000 and the cost of upgrading the 3311 for 120°C
operation is $20,000. The alternative to the reconductoring and upgrading these lines is to
remotely drop a feeder at Hopkins Hill substation on supply line contingency. Itis
recommended that these two circuits be upgraded.

Simulation results indicate that the addition of the New London Ave substation and 0.04 mile
transmission tap would result in unacceptable attenuation of the 240 kHz power line carrier
(PLC) signal. Acceptable channel performance will be achieved by installing wave traps at New
London Ave, Johnston, and West Cranston substations.

34 Benefits Summary

Relief of the customer's (Narragansett Electric Company) potential distribution loading issues
and improving the reliability of the distribution supply system in the Central Rhode Island West
area are the primary benefits of this project.

3.5 Business and Customer Issues

The land purchase was completed as of August 28, 2013.

3.6 Alternatives

Alternative 1: Expansion of West Cranston and Kent County substations

One alternative involved the expansion of existing 115/12.47kV substations at West Cranston
and Kent and Kent County substations. The supply lines would have to be rebuilt for a larger
capacity to accommodate two new modular stations in West Warwick and Coventry. It will be
necessary to procure sites with the appropriate zoning for each station. The distribution system
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will be modified to accommodate the new stations. The estimated distribution cost of this option
is $11,300,000. There will be an additional $3,800,000 in associated transmission costs. This
option exceeded the cost of the preferred option; there are no additional benefits; and the
uncertainty of finding appropriate lots make this option unattractive at this time.

US Sanction Paper

Alternative 2: New 115/12.47kV substation in Cranston

A second alternative considered was the development of a new 115/12.47kV metal clad station
on a site in Cranston near Phenix Avenue. The transmission costs are similar to the preferred
plan, however, the distribution costs to extend feeders from this site {c relive the overloaded
feeders and supply lines would be significantly more due to the limited routes available and the
distance from the overloaded facilities. The detail of this option were not fully developed as the
estimated distribution costs far exceeded those of the preferred alternative which was near the
stations with loading issues. This option is also not recommended at this time.

3.7 Safety, Environmental and Project Planning Issues

Safety

All National Grid safety procedures will be followed at the site. This is a green field site and the
maijority of the work can be done before the station is energized. Clearances to live equipment
must be maintained.

The equipment and fencing yard will be dimensioned to allow safe access around the yard for
O&M equipment.

A secondary gate, remote from the primary yard entrance, will be provided for emergency
egress from the yard.

The new Metal-Clad Switchgear Power Center (MCSPC) is designed with the switchgear in one
room and the control switchboards in another to minimize personnel exposure to unsafe
conditions. A door is provided between the two rooms as added protection from a fault in the
switchgear area entering unimpeded into the control area.

Protective relays and controls will not be installed on the doors of the switchgear to eliminate
potential personnel exposure to an arc fault condition while performing control or maintenance
activities.

Environmental
As part of the due diligence process, a Phase 1 Environmental Site Assessment (ESA) was

conducted with no Recognizable Environmental Conditions (RECs) found.

An Archaeological site review identified historical raw materials within the bounds of the
proposed substation. A Phase 2 Archaeclogical site evaluation will be performed for
characterization.

A Storm Water Pollution Prevention Plan (SWPPP) will be required.
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The land parcel has several wetlands. It is likely that the Rhode Island Department of
Environmental Management (RIDEM) freshwater wetlands permitting will be required.

US Sanction Paper

A Soil Erosion and Sediment Control Plan may be required by the City of Warwick.

Planning

A special use permit will be required to use the property for a substation. As part of that permit,
requirements for fencing, driveways, landscape and screening, and setbacks must be met, or
variances applied for and obtained.

The level of Stakeholder Management involvement is high as a result of proximity to abutters.
The team will meet with the City of Warwick and abutters after site plans are finalized. The site
design shall attempt to maintain natural screening to the residential abutters and landscaping
will be provided to enhance the natural screening.

A noise study is being performed using the assumptions of 67 dBA NEMA low noise or 65 dBA
very low noise to limit noise increases at nearby residences to 5 dBA or less.

3.8 Execution Risk Appraisal

- z  Imact Score
o = o ]
a 2 Pre-Tri
.E Detailed Description of g 4 3 w 3 swaegy re-Trigger Mitigation Residual Risk Post Trigger Mitigation
S Risk / Opportunity 3 1 Plan Plan
= [ 8 = a =
o ] 3
v vy
Wetlands mitigation Begin "parmhiing g{ ot::ss
: ; as early as poss ble
1 mqu':d by ngcg:ncs 2 4 Accept  quantify risk and develop N/A Address wilh offsets
may be greater than mitigation plans and
anticipated designs
Data recovery may be Perform Phase 2
required for historical Archaeologizal s t Perfrom Data Recovery
2 raw material found en 2 3 Accept evaluation for A of malerial
site characterizat on
Abutters views of
substation, T-line Initiate outreach plan Address idenlified
3 tructi " 1 Accept earl N/A abutter issues with
construction could cause 4 potential solutions early
delays
Subsurface conditions Final engineering design
4  may include rock and’er 4 2 Accept Conducl geatachnical N/A to address and milgate
studies
led e risk
Work with vendor to
.. . . avoid schedule impacts
5 S'r'mcal material delivery 2 Mitigate S:;:ﬁ:m:s; ::"y' N/A and/or revise
clays s construction activities
se uence
Civil work for
construction of
substaticn entrance in
close proximity of
6 345KkV circuit, crews 3 Mitigale Develap PHA NIA Revise PHA

could inadvertently
make contact with
conductor causing
circuit outape or
property damage
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3.9 Permitting

= I Status
Pézzzli);:;y Duration To | (Complete! In Estimated
Permit Name (Certain/ Likely/ Acquire Progress Completion
Unlikel Permit Not Applied Date
y) For)
Warwick, R, Certain 4 Months Not Applied January
Special Use Permit For 2015
Warwick, RIl, Curb | Certain 3 Months Not Applied February
Cut Permit For 2015
Warwick, Rl, Street | Certain 3 Months Not Applied February
Opening Permit For 2015
Building Permit Certain 3 Months Not Applied January
For 2015
RIDEM Wetlands Likely 9 Months Not Applied February
Permitting For 2015
EFSB Notice of Certain 4 Months Not Applied May
Intent For 2015
3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications

Based on current schedule the substation will enter service in FY17 and the distribution projects
will be included in each fiscal year's Annual ISR Filing until that time.

The circuit switcher and wave trap at New London Ave (C045313} is 100% PTF.
Wave traps at Johnston (C054436) and W Cranston substations are 100% PTF.

The transmission line tap (C031696) is non-PTF, however assets that are part of the mainline
are PTF. PTF work on the T172S consists of removing existing structure #225 and its
foundation, and installing new structure 225-1 approximately 65 feet back from the existing
structure. Structure #225 is a davit arm suspension; Structure #225-1 will be a single pole
deadend tap structure on concrete foundation, supporting two motor operated vertical break
switches. Non-PTF work on the T172S consists of installing a new 3-pole deadend structure on
concrete foundations, and two spans of 477 kemil ACSR conductor. The tap line will have no
Shieldwire.

Work on §1718 {C031696) consists of replacing structure #241 with a 20-foot taller structure to
provide clearance below for the tap line. The capacity of structure #241’s existing foundation is
insufficient for the loads applied by the taller pole, and therefore will also need to be replaced.
All work on S171S will be PTF.

Work on 359 consists of replacing structure #201 with a 15-foot taller structure to provide
clearance below for the tap line. The capacity of structure #201°s foundaticn appears to be
sufficient for the loads applied by the taller pole, however, work with the steel pole supplier may
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require retrofitting the foundation with additional anchor bolts. This need will be determined
during step 2B in coordination with the steel pole supplier. All work on 359 will be PTF.

US Sanction Paper

Work on 332 consists of installing phaseraisers at structures #198 and #199 to provide
clearance below for the tap line. Structure #198 will be raised five feet, and structure #199 will
be raised 15 feet. All work on 332 will be PTF.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is placed
in service equal to approximately $3.285M. This is indicative only. The actual revenue
requirement will differ, depending upon the timing of the next rate case and/or the timing of the
next filing in which the project is included in rate base.

3.10.3 CIAC / Reimbursement

N/A
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3.11.1 Cost Summary Table
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. -nob
Y. Y4 +
Prciect
Estimate
umber ect Title L Yrs 2011 2018M8 201847 171 11 20020 Total
48 070 350 and B.000 000 000 T
501 000 000 10 0.000 000 000 0.
C031896  |T1723 Line Tap H-25% 000 000 000 043 | 0.000 000 000 0.
149 070 350 457 0.000 06D 000 2026
10 500 3300 | 2500 | 0000 00 000 810
Distribution Gelaways and 4kV 00 050__|_0.234 085 | _0.000 00 000 349
C028921 e onversions - 25% 000 200 100 354 | 0.000 000 000 654
010 1,050 | 4634 | 2610 | 0000 00D 000 613
122 4% 000 000 000 000 000 578
) 000 002 000 000 600 00D 000 002
C030181 3310 Reconductoring +i- 25% 002 068 000 500 000 000 300 070 ]
124 526 000 000 000 000 000 650
000 052 00D 000 000 060 000 052
000 002 000 000 000 000 060 002
C054764 3311 Upgrades - 25% 000 005 000 000 000 000 000 005
0.000 000 000 000 0D 000 600 059
000 _|_0.005 085 |_G.088 000 000 000 D182
New London Ave Circuit 000_|_0.000 .000__|__0.000 000 000 000 000
C045313 Switcher and Wave Trap +-25% 000 0.000 000 ¢.000 .000 000 000 .000
000_| 0005 089 | 0.088 000 000 00D 182
000 ou0s 015 _0.130 00D 000 000 150
W Cranston Substalion- Install 000 .000 L0080 .000 ,000 000 .000 000
COS4433 fwave Trap - 25% 000 | 0000 | _0.000 | 0.000 000 0,000 _|_0.000 000 |
000 005 015 130 000 000 000 5.150
0,000 005 | 0015 130 000__|_0.000 150 5300
Johnston Substalion - Instal 0.000 000 000 000 000__|_0.000 000 5.000
COS3438  |yave Trap - 25% 5.000 000 000 000 000 ] 0.000 000 0.000
0.000 005 015 130 .000__|_0.000 150 0.300
0.679 2443 301 7002 500 0.000 000 18.425
! ! a1 063 2435 _|_0.085 500 __|_0.000 000 411
Total Project Sanclion 00 273 100 0.397 .000 0.000 000 772
700 | 2775 835 | 7.404 000_|_0.000 1000 78.608 |

It is expected that the plant will be capitalized at the ready for load date, unless otherwise

specified.
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3.11.2 Project Budget Summary Table

Project Costs Per Business Plan (Transmission)

Curre Plannl  Horizon
Prior Yrs 1 Yr 2 Yr.3 Y.4 Yr. .6+
M Actual 20141 201518 2018/17 78 20 19 2018120 Total

Variance (Business Plan-Project Estimate)

__ Current Planning Horizon
‘Prior Yrs Yr.1 Yr. 2 Yr.3 Yr. 4 Yr.5 Yr.8+
M (Astual) 201415 2015116 201817 | 2017H18 | 201818 | 2019/20 Total
CapEx 0.000 0029 (0 149) (0 788) (0 908)
CpEx 0.000 0018 (0 010) (0 010) (0 002)
Removal 0.000 {0.048) (0 070) (0 030)| (0 148)
[Tetal Cost in Bus. Plan 0.000 {0 001) (0 229) (0 828) (1 058)

Project Costs Per Business Plan (Distribution)

Current lannin Ho on
P or rs Yr Yr. Yr.3 2 Yr.§5 Yr. +
M Actual 201 15 201 2018117 21718 2018119 209 O ota

riance {Business Plan-Project Estimate)

Current Plannin Horizon
Prior Yrs rd ¥Yr.2 Yr 3 Yr. n5 r.Gg+
™ Actua 2014/15 201516 2016117 201TH 2018/19  2019/20 otal

3.11.3 Cost Assumptions

These cost estimates are based on planning grade (+/ 25%) Project sanction cost estimates
will be developed after final design is completed.
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3.11.4 Net Present Value / Cost Benefit Analysis

3.11.4.1 NPV Summary Table

This is not an NPV project.

3.11.4.2 NPV Assumptions and Calculations

This is not an NPV project.

3.11.5 Additional Impacts

N/A

3.12  Statements of Support

3.12.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Department Individual Responsibilities
Investment Planning Glen DiConza Endorses relative to
distribution 5-year business
plan or emergent work
Investment Planning Michelle Park Endorses relative to
transmission 5-year business
plan or emergent work
Resource Planning Jim Patterson Endorses D-Line resources,
cost, estimate, schedule and
Portfolio alignment
Resource Planning Mark Phillips Endorses D-Sub and T-Sub
resources, cost, estimate,
schedule and Portfolio
alignment

Engineering / Design John Gavin Endorses substation scope,
design, conformance with
design standards
Engineering / Design Mark Browne Endorses transmission line
scope, design, conformance
with design standards
Engineering / Design Len Swanson Endorses substation scope,
design, conformance with
design standards
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3.12.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Function Individual

4 Appendices

4.1 Sanction Request Breakdown by Project

$ C028920 | C031696 | C028821 | C030161 | C054784 | C045313 | C054434 | C054436| Total

CapEx 2525 0425 6610  0578]  0.052] 0.100]  0.100] 0.100] 10.490

OpEx 0.018 _ 0.001 0.349]  0.002]  o0.002] o0.000 o0.000] 0000 0.372

Removal 0000 oo0o00f  1.654  o0.070] o0.005] o0.000f 0.000 o0.000] 1.729

Total 2543 0426l 8613 0650 0089  0.100f  0.100  0.100] 12.591
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4.2 Other Appendices
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Figure 1 - Central Rhode Island West Study Area
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Figure 2 - Geographic Location of New London Ave Substation
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number:
Revision:
Project Title:

Project Description:

C€028921 USSC #: USSC-12-472v2 (DCIG100

7 Budget Version:

Default
New London Ave (D-Line)

This project recommends the installation of getaways for four distribution feeders and to
reconductor existing distribution circuits on New London Ave.

Project Status:
Responsible Person:
Spending Rationale:
Budget Class:
Capital by Category:
Program Code:

Project Risk Score:

open

HURLEY, KATHLEEN Initiator: Worme, Chris

System Capacity & Performance Funding Type:

P_Electric Distribution Line Rl

Load Relief

39 Project Complexity Score: 29

Project Schedule / Expenditures

Revision Status:

Est Start Date:

Est In-Service Date:

TTD Actuals:

Cost Breakdown

Approved

5/21/2008 Est Complete Date: 2/28/2017
12/31/2016

$1,310,887 As Of: 10/2/2017
Capital Expense Removal Total Credits
$6,610,000 $349,000 $1.654,000 $8,613,000 $0

Justification / Risk Identification:

This project recommends the installation of getaways for four distribution feeders and to reconductor existing
distribution circuits on New London Ave.

Project Scope:

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder positions is proposed
for New London Avenue, Warwick. This project will add distribution capacity in an area that is heavily loaded. The
new capacity will relieve transformers, supply lines and distribution feeders that are projected to exceed their summer

normal ratings

Project Alternatives Considered:
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<Enter data here>

Additional Notes:

USSC-12-472 Partial Sanction total DoA $770K. C031696 $100K; C028920 $250K; C028921 $250K; C045313 $75K;
C030161 $70K; C030161 $25K

Related Projects:

Project Number: Project Name:

Approvals

Line 1: Date 6/9/2014 14:41:15 Approver carlim USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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This document has been reviewed for Critical -

Fnerav Infrastriicture Infarmation (CFIIN. . .
nationalgrid

US Sanction Paper
Title: E%NO London Avenue Substation :.anctlon Paper USSC-12-472 v2
C028920, C031696, C028921,
Project #: C030161, C054764, C045313, Sanction Type: Partial Sanction
C054434, C054436
Operating . .
Company: The Naragansett Electric Co. Date of Request: | 5/14/14
Cheryl A. Warren,
Author; Marc Bristol Sponsor: Vice President Asset
Management
Utility Service: Electricity T&D Project Manager: | Marc Bristol

1 Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction of projects C028920, C031696, C028921, C030161,
C054764, C045313, C054434, and C054436 in the amount $12.600M with a tolerance of +/-
10% for the purposes of final engineering and design, procurement of long lead materials, and
initial construction activities.

This sanction amount is $12.600M broken down into:
$10.490 Capex
$0.372 Opex
$1.729 Removal

NOTE the potential investment of $18.600M with a tolerance of +/- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of final engineering and
design.

1.2 Project Summary

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder
positions is proposed for New London Avenue, Warwick, Rl. This project will add distribution
capacity in an area that is heavily loaded. The new capacity will relieve transformers, supply
lines and distribution feeders that are projected to exceed their summer normal ratings.

The station will be located between West Cranston #21 and Drumrock #14 substations and
supplied by a 115kV tap from the existing T-172S transmission line.

The station will be located on a purchased parcel of land adjacent to another company-owned
parcel on New London Avenue.
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1.3 Summary of Projects

Project Type Estimate Amount
Project Nu ber (Elec only) Project Title (SM)

C028920 Distribution Substation |New London Ave Substation 6.778
C031696 Transmission Line  |T172S Line Tap 2.026
C028921 Distribution Line Distribution Getaways and 4kV Conversions 8.613
C030161 Transmission (SubT-Line)|3310 Reconductoring 0.650
C054764 Transmission (SubT-Line)[3311 Upgrades 0.059
C045313 Transmission Substation |New London Ave Circuit Switcher and Wave Trap 0.182
C054434 Transmission W Cranston Substation- Install Wave Trap 0.150
054436 Transmission Johnston Substation - Install Wave Trap 0.150
Total 18.608

1.4 Associated Projects

Project Number Project Title E'sﬂma(t:m‘?‘““““t
C053723 Arclic Substation Retirement (D-Sub) 0.250
Total 0.250

1.5 Prior Sanctioning History

Governance Sanctioned . .
Date Bod Amount Paper Title Sanction Type
$0 OOM Strategy
10/01/2008 $0 365M Partial
1.6 Next Planned Sanction Review
Date Month/Year Pur ose of Sanction Review
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1.7 Category

| Category Reference to Mandate, Policy, or NPV Assumptions

O Mandatory The investment has been classified as policy driven. Without
this project the company will not be able to provide a reliable

electric service to the customers in the study area.

@© Policy- Driven

O Justified NPV

1.8 Asset Management Risk Score

Asset Management Risk Score: _39

Primary Risk Score Driver: (Policy Driven Projects Only)

© Reliability O Environment O Health & Safety O Not Policy Driven

1.9 Complexity Level

© High Complexity O Medium Complexity O Low Complexity ON/A

Complexity Score: _29

1.10  Process Hazard Assessment
A Process Hazard Assessment (PHA) is required for this project:

® Yes O No
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Business Plan
Name & Period

Project included
in approved
Business Plan?

Over / Under Business Plan

Project

Cost

relative to
approved
Business Plan

($)

New England
Distribution

FY15-FY19

®Yes ONo @ Over O Under © NA $9.300M

C028920,
C028921,
New England
Transmission
FY15-FY19

C0316986,
C045313,
C054434,
C054436,
C030161,
C054764

®Yes ONo ® Over OUnder ¢ NA $1.830M

1.12  If cost > approved Business Plan haw will this be funded?

Re-allocation of funds within the portfolio will be managed by Resource Planning to meet jurisdictional
budgetary, statutory and regulatory requirements.

1.13  Current Planning Horizon
Current Planning Horizon
Yrdl - W20 |° Yn3 Yr.4" || Yr§ Yr.6+ |
_$M Prior Yrs_ [ 2014/15 {* 2016/16_ | 2016/17 | 2017/187[ 2018/19 ] 2018/207| Total
CapEx 0.679 2.443 5.301 7.002 0.000 0.000 0.000 | 16.425
OpEx 0.019 0.063 0.244 0.085 0.000 0.000 0.000 0.411
Removal 0.002 0.273 1.100 0.397 0.000 0.000 0.000 1.772
CIAC/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.700 2.779 7.645 7.484 0.000 0.000 0.000 | 18.608
Page 4 of 24
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1.14  Key Milestones

Milestone
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Tar et Date: Month/Year

Re Sourcing

Engineering & Design Resources to

be provided v Intemal v Contractor

Construction/implementation

Resources to be provided v Internal v Contractor
Resource Delivery

Availability of internal resources to

deliver project: ORed O Amber © Green

Availability of external resources to

deliver project: O Red O Amber © Green
Operational Impact

Outage impact on network system: ORed O Amber © Green
Procurement Impact

Procurement impact on network

system: O Red O Amber © Green

1.16  Key Issues (include mitigation of Red or Amber Resources)

Special use permit from the City of Warwick required

characterization

1
2 Outage required on the T1728S for new 115kV tap; summer outage should be avoided
3 Historical raw material found on site, additional site exploration required for
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1.17  Climate Change

Contribution to National Grid's 2050 80% i .
emissions reduction target: © Neutral OPositive | O Negative
Impact on adaptability of network for future - .
BT e © Neutral O Positive | O Negative

1.18 List References

USSC-12-472 — New London Ave Substation #150 December 2012

SG114 - Strategy to Build a 115/12.5kV Substation in West Warwick, Rl June 2009
PWS0922 - A New 115/12.5kV Substation in West Warwick Rl June 2009
DCIG1008P92 — West Warwick Substation — Install Metal Clad Switchgear With

Four Distribution Feeders and Rebuild the 3310 and 3311 Sub-Transmission Lines
May 2009

BWIN| =
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held  May 14, 2014:

(a)  APPROVED the investment $12.600M and a tolerance of +/- 10% for final
engineering and design, procurement of long lead materials, and initial construction activities.

(b) NOTED potential investment $18.600M to and a tolerance of +/- 25%, contingent
upon submittal and approval of a Project Sanction paper following completion of final
engineering and design.

(c) NOTED that Marc Bristol has the approved financial delegation to undertake the
activities stated in (a).

Signature .... . e e Date..... .... '7 / .
L . Eckert
Chief Financial Officer
Chairman, US Sanctioning Committee
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3 Sanction Paper Detail

Title: :ff‘:‘ém"dm Avenue Substation | g1 tion Paper # | USSC-12-472 v2
C028920, C031696, C028921,

Project #: C030161, C054764, C045313, Sanction Type: Partial Sanction
C054434, C054436

Operating 3 .

Company: The Narragansett Electric Co. Date of Request: 5/14/14

Author: Marc Bristol Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: | Marc Bristol

3.1 Background

The Central Rhode Island West study area encompasses the Towns of Coventry, West
Greenwich, and West Warwick and sections of the Cities of Cranston and Warwick, and Towns
of East Greenwich, Exeter, and Scituate. The area load peaked at approximately 169 MVA in
2012 with 47,000 customers served. The study area and existing area substations are shown in
Figure 1 of the appendix.

In 2008 a comprehensive study was completed for this area. This study identified an immediate
need for new distribution capacity in the area to resolve short-term loading concerns and a new
substation in the Warwick/West Warwick area to resolve long-term loading concerns and
significant exposure for various n-1 contingencies. The 2012 Annual Capacity Plan still
supports the need for a new substation in this area.

The Central Rhode Island West study area is still supplied by a highly utilized supply and
distribution system. It is becoming increasingly challenging to operate this system within normal
loading limits and to supply load growth in this area. This strategy paper documents the leng-
term solution for the area.

3.2 Drivers

The primary driver is projected thermal overloads of transformers, distribution feeders and
supply lines during period of system peak loading. There have been a number of large
developments in the area such as The Centre of New England and the Royal Mills complex that
continue to add load to an area with heavily loaded feeders and supply lines. A new modular
feeder along with load transfers have been utilized to prevent thermal overloads as a result of
the new load.

The tables below show the facilities in the study area that are projected to exceed 100% of their
rating during either normal operation or contingencies. Table 1 below shows feeders in the area
with loads projected to exceed 100% of their normal rating; Table 2 shows transformers with
loads projected to exceed 100% of their normal rating; and Table 3 shows the supply lines that
are overloaded during contingencies.

Page 8 of 24

New London Ave_Partial Sanction.doc
Unconirolled When Printed

273



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 273 of 889
tionalgrid
US Sanction Paper na IOﬂ a g rl
SN 2014 2016 2018 2020

SELULULIGE L (I:a:'t:: g) Amps | %SN | Amps | %SN | Amps | %SN | Amps | %SN
ANTHONY [ 64F1 361 336 | 93% | 353 | 98% | 359 [ 99% | 363 [101%
ANTHONY | 64F2 361 344 | 95% | 361 [100% | 367 [102% | 372 |103%

HOPE 15F2 476 465 | 98% | 487 [102% | 496 |104% | 502 | 105%

HOFKINS | 6aF2 | 530 | 512 | o7% | 537 |101%| 546 [103% | 553 [104%
CRENT | 22F3 | 530 | 487 | 2% | 511 | 96% | 520 | 98% | 527 | 99%
CoUNTY | 22F4 | 586 | 579 | 99% | 607 |104% | 618 |105%| 626 [107%

ARCTIC 49J4 295 294 |100% | 308 |104% | 313 |106% | 317 |[108%
Table 1 - Projected loads through 2020 for feeders and loads greater than 100%

2014 2016 2018 2020
0,
Substation | Transformer | MVA S/I:l MVA | % SN | MVA | % SN | MVA | % SN
ANTHONY 1 7.3 | 93% 7.6 98% 7.7 99% 7.8 | 101%
ANTHONY 2 7.4 | 95% 7.8 [100% | 7.9 [102% | 8.0 |103% |

Table 2 - Projected Loads through 2020 for Transformers with Loads Greater than 100%

Line Section [ |
Circuit 2014 2016 2018 2020

From To MVA | % SE | MVA | % SE | MVA | % SE | MVA | % SE
2230 Natick 29 Tap Artic49 Tap | 37.5 | 106% | 39.3 | 111% | 40.0 | 113% | 40.5 | 114%
2230 Wam‘%‘;g”a" 28 | Natick20 | 16.1 | 105% | 16.9 [110% | 17.2 | 112% | 17.4 | 113%
2232 Anthony Tap Coventry Tap | 16.0 | 104% | 16.8 | 110% | 17.1 [ 112% | 17.3 | 113%

3310 | Kent County22 | MaIorFotier
3310 | Major Potter Rd Ho%?:rm"
3311 | Kent County 22 H°P$g‘: Hill
3311 | Hopkins Hill Tap H°P‘ggs Hill

Table 3 - Projected Contingency Loads through 202b for Sup.ply Limle Segme:;ts with ILoads G;'eater th;m
100%

The tables below show projected loading after the New London Ave substation is placed in
service. Table 4 below shows projected feeder loading; Table 5 below shows projected
transformer loading; and Table 6 below shows projected supply line loading post an n-1
contingency.
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2014 2016 2018 2020
SN
Substation Feeder Rating Amps %SN Amps %SN Amps %SN Amps %SN
(Amps)

ANTHONY 64F1 361 3556 98% 304 B84% 317 88% 329 91%

ANTHONY 64F2 361 363 101% 313 87% 327 91% 339 94%

HOPE 15F2 476 529 111% 402 84% 419 88% 435 91%
HOPKINS HILL  63F2 530 536 101% 515 97% 537 101% 558 105%

cOUNTy  22F3 530 547 103% 289 54% 301 57% 313  59%
onENT, 22F4 586 580 99% 555 95% 579 99% 601 103%
ARCTIC 4944 452 317 70% 274 61% 285 63% 296 66%
WEST
WARWICK F1 455 T1% 474 74% 493 76%
WEST
WARWICK F2 347 66% 362 68% 376 71%
WEST
WARWICK F3 309 58% 322 61% 334 63%
WEST
WARWICK F4 327 51% 34 53% 354 55%
Table 4 - Project Loads through 2020 for Feeders Post New London Ave Substation
2016 2018 2020
Substation TjaD"f' MVA %SN MVA %SN MVA %SN
ANTHONY 1 6.6 84% 6.8 88% 71 91%
ANTHONY 2 6.8 87% 7.1 90% 7.3 94%
Table 5 - Project Loads through 2020 for Transformers Post New London Ave Substation
Circuit S 2016 2018 2020
From To MVA | % SE | MVA | % SE | MVA | % SE
2230 | Natick 29 Tap Arlic 49 Tap 33.6| 95% | 34.2| 96% | 346! 98%
Warwick Mall 28
2230 | Tap Natick 29 15,3 | 100% | 15.6 | 102% | 15.8 | 103%
2232 | Anthony Tap Coventry Tap 14.8 | 96% | 15.0| 98% ! 15.2 | 99%
Major Potter
3310 [ Kent County 22 Rd
Hopkins Hill
3310 | Major Potter Rd Riser
Hopkins Hill
3311 | Kent County 22 Tap
3311 | Hopkins Hill Tap Hopkins Hill 63

Table 6 - Projected Contingency Loads through 2020 for Supply Line Segments Post New London Ave
Substation
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3.3 Project Description

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder
positions is proposed for New London Avenue, Warwick, RI. The station will be located
adjacent to the transmission corridor between West Cranston and Drumrock substations and
supplied by a 115 kV tap from an existing transmission line. The proposed geographical
location of the proposed new substation is shown in Figure 2, and proposed one line shown in
Figure 3 of the appendix.

Initially, four 12.47 kV feeders will be installed through approximately 2500 ft manhole and duct
system, and the existing distribution system will be rearranged to offload existing transformers,
supply lines and distribution feeders. The new feeders will supply load currently fed from the
four 4kV Arctic substation feeders, these circuits will be converted to 12.47 kV and the
substation retired under associated project funding number C053723.

The tayout of the 12.47 kV distribution feeders, after installation of the substation is shown in
Figure 5 of the appendix.

There are two sections of the 3310 and 3311 supply lines that are projected to be overloaded on
contingency after the new station is in service. These lines are classified as transmission
assets. The estimated cost of reconductoring approximately 5,000 ft of the 3310 line to
eliminate the overloads is estimated at $650,000 and the cost of upgrading the 3311 for 120°C
operation is $20,000. The alternative to the reconductoring and upgrading these lines is to
remotely drop a feeder at Hopkins Hill substation on supply line contingency. Itis
recommended that these two circuits be upgraded.

Simulation results indicate that the addition of the New London Ave substation and 0.04 mile
transmission tap would result in unacceptable attenuation of the 240 kHz power line carrier
(PLC) signal. Acceptable channel performance will be achieved by installing wave traps at New
London Ave, Johnston, and West Cranston substations.

34 Benefits Summary

Relief of the customer's (Narragansett Electric Company) potential distribution loading issues
and improving the reliability of the distribution supply system in the Central Rhode Island West
area are the primary benefits of this project.

3.5 Business and Customer Issues

The land purchase was completed as of August 28, 2013.

3.6 Alternatives

Alternative 1: Expansion of West Cranston and Kent County substations

One alternative involved the expansion of existing 115/12.47kV substations at West Cranston
and Kent and Kent County substations. The supply lines would have to be rebuilt for a larger
capacity to accommodate two new modular stations in West Warwick and Coventry. It will be
necessary to procure sites with the appropriate zoning for each station. The distribution system
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will be modified to accommodate the new stations. The estimated distribution cost of this option
is $11,300,000. There will be an additional $3,800,000 in associated transmission costs. This
option exceeded the cost of the preferred option; there are no additional benefits; and the
uncertainty of finding appropriate lots make this option unattractive at this time.

US Sanction Paper

Alternative 2: New 115/12.47kV substation in Cranston

A second alternative considered was the development of a new 115/12.47kV metal clad station
on a site in Cranston near Phenix Avenue. The transmission costs are similar to the preferred
plan, however, the distribution costs to extend feeders from this site {c relive the overloaded
feeders and supply lines would be significantly more due to the limited routes available and the
distance from the overloaded facilities. The detail of this option were not fully developed as the
estimated distribution costs far exceeded those of the preferred alternative which was near the
stations with loading issues. This option is also not recommended at this time.

3.7 Safety, Environmental and Project Planning Issues

Safety

All National Grid safety procedures will be followed at the site. This is a green field site and the
maijority of the work can be done before the station is energized. Clearances to live equipment
must be maintained.

The equipment and fencing yard will be dimensioned to allow safe access around the yard for
O&M equipment.

A secondary gate, remote from the primary yard entrance, will be provided for emergency
egress from the yard.

The new Metal-Clad Switchgear Power Center (MCSPC) is designed with the switchgear in one
room and the control switchboards in another to minimize personnel exposure to unsafe
conditions. A door is provided between the two rooms as added protection from a fault in the
switchgear area entering unimpeded into the control area.

Protective relays and controls will not be installed on the doors of the switchgear to eliminate
potential personnel exposure to an arc fault condition while performing control or maintenance
activities.

Environmental
As part of the due diligence process, a Phase 1 Environmental Site Assessment (ESA) was

conducted with no Recognizable Environmental Conditions (RECs) found.

An Archaeological site review identified historical raw materials within the bounds of the
proposed substation. A Phase 2 Archaeclogical site evaluation will be performed for
characterization.

A Storm Water Pollution Prevention Plan (SWPPP) will be required.
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The land parcel has several wetlands. It is likely that the Rhode Island Department of
Environmental Management (RIDEM) freshwater wetlands permitting will be required.

US Sanction Paper

A Soil Erosion and Sediment Control Plan may be required by the City of Warwick.

Planning

A special use permit will be required to use the property for a substation. As part of that permit,
requirements for fencing, driveways, landscape and screening, and setbacks must be met, or
variances applied for and obtained.

The level of Stakeholder Management involvement is high as a result of proximity to abutters.
The team will meet with the City of Warwick and abutters after site plans are finalized. The site
design shall attempt to maintain natural screening to the residential abutters and landscaping
will be provided to enhance the natural screening.

A noise study is being performed using the assumptions of 67 dBA NEMA low noise or 65 dBA
very low noise to limit noise increases at nearby residences to 5 dBA or less.

3.8 Execution Risk Appraisal

- z  Imact Score
o = o ]
a 2 Pre-Tri
.E Detailed Description of g 4 3 w 3 swaegy re-Trigger Mitigation Residual Risk Post Trigger Mitigation
S Risk / Opportunity 3 1 Plan Plan
= [ 8 = a =
o ] 3
v vy
Wetlands mitigation Begin "parmhiing g{ ot::ss
: ; as early as poss ble
1 mqu':d by ngcg:ncs 2 4 Accept  quantify risk and develop N/A Address wilh offsets
may be greater than mitigation plans and
anticipated designs
Data recovery may be Perform Phase 2
required for historical Archaeologizal s t Perfrom Data Recovery
2 raw material found en 2 3 Accept evaluation for A of malerial
site characterizat on
Abutters views of
substation, T-line Initiate outreach plan Address idenlified
3 tructi " 1 Accept earl N/A abutter issues with
construction could cause 4 potential solutions early
delays
Subsurface conditions Final engineering design
4  may include rock and’er 4 2 Accept Conducl geatachnical N/A to address and milgate
studies
led e risk
Work with vendor to
.. . . avoid schedule impacts
5 S'r'mcal material delivery 2 Mitigate S:;:ﬁ:m:s; ::"y' N/A and/or revise
clays s construction activities
se uence
Civil work for
construction of
substaticn entrance in
close proximity of
6 345KkV circuit, crews 3 Mitigale Develap PHA NIA Revise PHA

could inadvertently
make contact with
conductor causing
circuit outape or
property damage
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3.9 Permitting

= I Status
Pézzzli);:;y Duration To | (Complete! In Estimated
Permit Name (Certain/ Likely/ Acquire Progress Completion
Unlikel Permit Not Applied Date
y) For)
Warwick, R, Certain 4 Months Not Applied January
Special Use Permit For 2015
Warwick, RIl, Curb | Certain 3 Months Not Applied February
Cut Permit For 2015
Warwick, Rl, Street | Certain 3 Months Not Applied February
Opening Permit For 2015
Building Permit Certain 3 Months Not Applied January
For 2015
RIDEM Wetlands Likely 9 Months Not Applied February
Permitting For 2015
EFSB Notice of Certain 4 Months Not Applied May
Intent For 2015
3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications

Based on current schedule the substation will enter service in FY17 and the distribution projects
will be included in each fiscal year's Annual ISR Filing until that time.

The circuit switcher and wave trap at New London Ave (C045313} is 100% PTF.
Wave traps at Johnston (C054436) and W Cranston substations are 100% PTF.

The transmission line tap (C031696) is non-PTF, however assets that are part of the mainline
are PTF. PTF work on the T172S consists of removing existing structure #225 and its
foundation, and installing new structure 225-1 approximately 65 feet back from the existing
structure. Structure #225 is a davit arm suspension; Structure #225-1 will be a single pole
deadend tap structure on concrete foundation, supporting two motor operated vertical break
switches. Non-PTF work on the T172S consists of installing a new 3-pole deadend structure on
concrete foundations, and two spans of 477 kemil ACSR conductor. The tap line will have no
Shieldwire.

Work on §1718 {C031696) consists of replacing structure #241 with a 20-foot taller structure to
provide clearance below for the tap line. The capacity of structure #241’s existing foundation is
insufficient for the loads applied by the taller pole, and therefore will also need to be replaced.
All work on S171S will be PTF.

Work on 359 consists of replacing structure #201 with a 15-foot taller structure to provide
clearance below for the tap line. The capacity of structure #201°s foundaticn appears to be
sufficient for the loads applied by the taller pole, however, work with the steel pole supplier may
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require retrofitting the foundation with additional anchor bolts. This need will be determined
during step 2B in coordination with the steel pole supplier. All work on 359 will be PTF.

US Sanction Paper

Work on 332 consists of installing phaseraisers at structures #198 and #199 to provide
clearance below for the tap line. Structure #198 will be raised five feet, and structure #199 will
be raised 15 feet. All work on 332 will be PTF.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is placed
in service equal to approximately $3.285M. This is indicative only. The actual revenue
requirement will differ, depending upon the timing of the next rate case and/or the timing of the
next filing in which the project is included in rate base.

3.10.3 CIAC / Reimbursement

N/A
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3.11

Financial Impact to National Grid

3.11.1 Cost Summary Table
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. -nob
Y. Y4 +
Prciect
Estimate
umber ect Title L Yrs 2011 2018M8 201847 171 11 20020 Total
48 070 350 and B.000 000 000 T
501 000 000 10 0.000 000 000 0.
C031896  |T1723 Line Tap H-25% 000 000 000 043 | 0.000 000 000 0.
149 070 350 457 0.000 06D 000 2026
10 500 3300 | 2500 | 0000 00 000 810
Distribution Gelaways and 4kV 00 050__|_0.234 085 | _0.000 00 000 349
C028921 e onversions - 25% 000 200 100 354 | 0.000 000 000 654
010 1,050 | 4634 | 2610 | 0000 00D 000 613
122 4% 000 000 000 000 000 578
) 000 002 000 000 600 00D 000 002
C030181 3310 Reconductoring +i- 25% 002 068 000 500 000 000 300 070 ]
124 526 000 000 000 000 000 650
000 052 00D 000 000 060 000 052
000 002 000 000 000 000 060 002
C054764 3311 Upgrades - 25% 000 005 000 000 000 000 000 005
0.000 000 000 000 0D 000 600 059
000 _|_0.005 085 |_G.088 000 000 000 D182
New London Ave Circuit 000_|_0.000 .000__|__0.000 000 000 000 000
C045313 Switcher and Wave Trap +-25% 000 0.000 000 ¢.000 .000 000 000 .000
000_| 0005 089 | 0.088 000 000 00D 182
000 ou0s 015 _0.130 00D 000 000 150
W Cranston Substalion- Install 000 .000 L0080 .000 ,000 000 .000 000
COS4433 fwave Trap - 25% 000 | 0000 | _0.000 | 0.000 000 0,000 _|_0.000 000 |
000 005 015 130 000 000 000 5.150
0,000 005 | 0015 130 000__|_0.000 150 5300
Johnston Substalion - Instal 0.000 000 000 000 000__|_0.000 000 5.000
COS3438  |yave Trap - 25% 5.000 000 000 000 000 ] 0.000 000 0.000
0.000 005 015 130 .000__|_0.000 150 0.300
0.679 2443 301 7002 500 0.000 000 18.425
! ! a1 063 2435 _|_0.085 500 __|_0.000 000 411
Total Project Sanclion 00 273 100 0.397 .000 0.000 000 772
700 | 2775 835 | 7.404 000_|_0.000 1000 78.608 |

It is expected that the plant will be capitalized at the ready for load date, unless otherwise

specified.

New London Ave Partial Sanction doc
Uncontrolled When Printed

Page 16 of 24

281



The Narragansett Electric Company
d/b/a National Grid

REDACTED - CEll Information has been Redacted RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2

Page 281 of 889

nationalgrid

US Sanction Paper

3.11.2 Project Budget Summary Table

Project Costs Per Business Plan (Transmission)

Curre Plannl  Horizon
Prior Yrs 1 Yr 2 Yr.3 Y.4 Yr. .6+
M Actual 20141 201518 2018/17 78 20 19 2018120 Total

Variance (Business Plan-Project Estimate)

__ Current Planning Horizon
‘Prior Yrs Yr.1 Yr. 2 Yr.3 Yr. 4 Yr.5 Yr.8+
M (Astual) 201415 2015116 201817 | 2017H18 | 201818 | 2019/20 Total
CapEx 0.000 0029 (0 149) (0 788) (0 908)
CpEx 0.000 0018 (0 010) (0 010) (0 002)
Removal 0.000 {0.048) (0 070) (0 030)| (0 148)
[Tetal Cost in Bus. Plan 0.000 {0 001) (0 229) (0 828) (1 058)

Project Costs Per Business Plan (Distribution)

Current lannin Ho on
P or rs Yr Yr. Yr.3 2 Yr.§5 Yr. +
M Actual 201 15 201 2018117 21718 2018119 209 O ota

riance {Business Plan-Project Estimate)

Current Plannin Horizon
Prior Yrs rd ¥Yr.2 Yr 3 Yr. n5 r.Gg+
™ Actua 2014/15 201516 2016117 201TH 2018/19  2019/20 otal

3.11.3 Cost Assumptions

These cost estimates are based on planning grade (+/ 25%) Project sanction cost estimates
will be developed after final design is completed.
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3.11.4 Net Present Value / Cost Benefit Analysis

3.11.4.1 NPV Summary Table

This is not an NPV project.

3.11.4.2 NPV Assumptions and Calculations

This is not an NPV project.

3.11.5 Additional Impacts

N/A

3.12  Statements of Support

3.12.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Department Individual Responsibilities
Investment Planning Glen DiConza Endorses relative to
distribution 5-year business
plan or emergent work
Investment Planning Michelle Park Endorses relative to
transmission 5-year business
plan or emergent work
Resource Planning Jim Patterson Endorses D-Line resources,
cost, estimate, schedule and
Portfolio alignment
Resource Planning Mark Phillips Endorses D-Sub and T-Sub
resources, cost, estimate,
schedule and Portfolio
alignment

Engineering / Design John Gavin Endorses substation scope,
design, conformance with
design standards
Engineering / Design Mark Browne Endorses transmission line
scope, design, conformance
with design standards
Engineering / Design Len Swanson Endorses substation scope,
design, conformance with
design standards
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3.12.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Function Individual

4 Appendices

4.1 Sanction Request Breakdown by Project

$ €028920 | C031696 | C028821 | C030161 | C054784 | C045313 | C054434 | C054436| Total

CapEx 2525 0425 6610 0578]  0.052] 0.100]  0.100 0.100] 10.490

OpEx 0.018]  0.001 0.349]  0.002]  0.002] o0.000 o0.000] 0000 0.372

Removal 0000 oo0o0f 1654 o0.070] o0.005] o0.000f 0.000 o0.000] 1.729

Total 2543 0426 8613 0650 0089  0.100f  0.100  0.100] 12.591
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4.2 Other Appendices
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Figure 1 - Central Rhode Island West Study Area
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Figure 2 - Geographic Location of New London Ave Substation
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number:
Revision:
Project Title:

Project Description:

C028932 USSC #:

3 Budget Version:

PPM Project Authorizations

Recon. 0.5 Miles Segment of 2232

Replace the 2/0 AL on a 0.75 segment of the 2232 line on streets between Drumrock and
Arctic substations with 795 kcmil AL.

Project Status:
Responsible Person:
Spending Rationale:
Budget Class:
Capital by Category:
Program Code:

Project Risk Score:

Closed

CODY, PATRICK Initiator: Worme, Chris

System Capacity & Performance Funding Type:

P_Electric Distribution Line RI

Load Relief

30 Project Complexity Score: 15

Project Schedule / Expenditures

Revision Status:

Est Start Date:

Est In-Service Date:

TTD Actuals:

Cost Breakdown

Approved

11/1/2009 Est Complete Date: 3/31/2014

5/31/2010

$340,517 As Of: 10/2/2017
Capital Expense Removal Total Credits
$549,000 $36,500 $160,000 $745,500 $0

Justification / Risk Identification:

The 0.75 miles of 2/0 AL is the limiting element between Drumrock and Arctic substations. This section of the 2232 is
overloaded to 103% of its SN rating and 84% of it SE rating.
Under contingency loss of the 2230 line, the 2232 would be rated at 266% of the SN rating and 218% of the SE

rating.

Project Scope:

Replace old unsafe poles and reconductor sections of 2/0 AL from P9212 Centerville Rd Warwick Rl to P9199
Warwick RI, approximately 3000' of OH conductor

Project Alternatives Considered:

291




REDACTED - CEll Information has been Redacted

Additional Notes:

see attached document for additional info on the project

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-1 part 1 of 2
Page 291 of 889

The Drumrock station work that is NEWS related work takes priority over this job. When that job is completed, this
2232 reconductor job can take place.

Related Projects:

Project Number:

Project Name:

Approvals

Line 1: Date 10/31/2012 00:00:00 Approver  pwrconv SAP Default Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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5360-Narragansett Electric and Gas
Project Revision Detail Report

Fund Project Number: C032258 USSC #: USSC-17-212
Revision: 4 Budget Version:

Project Title: ACNW VI1t47 Full Rebuild Prov

Project Description: Install and equip one network vault, and remove one network vault.

Project Status:

open
Responsible Person: MORAN, HEATHER Initiator: Livingston, Claire L
Spending Rationale: Asset Condition Funding Type: P Electric Distribution Line RI
Budget Class: Asset Replacement

Capital by Category:

Program Code:

Project Risk Score: 42 Project Complexity Score: 17

Project Schedule / Expenditures

Revision Status: Approved
Est Start Date: 5/12/2009 Est Complete Date: 9/30/2017

Est In-Service Date: 6/30/2017

TTD Actuals: $1,457,027 As Of: 10/2/2017
Cost Breakdown Capital Expense Removal Total Credits
$947,000 $116,000 $434,000 $1,497,000 $0

Justification / Risk Identification:

Network Vault 47 on Washington Street in Providence was initially built as a single-unit vault in 1939. It was enlarged
in 1972 to accommodate a second unit. The oldest part of the vault structure is deteriorated beyond repair, but
cannot be removed without replacement. This project covers expenditures necessary to install and equip a new
single unit vault adjacent to the existing structure, and to remove the original part of the vault. Removal and disposal
must be done in accordance with EPA requirements because testing at the site indicates the vault structure is

Al -

Project Scope:

Install one network vault structure, one mole-type secondary collector bus, 300 ft of 3-1/C-4/0 Cu 15 kV cable, 780 ft
of 4-1C-500 kcmil Cu 600 V cable, 340 ft of 1C-500 kcmil Cu 600 V cable, 260 ft of 3-1/C-750 kcmil Cu 600 V cable,
and miscellaneous underground and network vault equipment. Remove 215 ft of 6" Cu bus bar. 155 ft of 5" Cu bus
bar, 135 ft of 3/C-1/0 PL 15 kV cable, 110 ft of 3-1/C-1/0 PL 15 kV cable, 60 ft of 3-1/C-500 kcmil Cu RL 600 V cable,
one network vault structure, and miscellaneous underground and network vault equipment.

Project Alternatives Considered:
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Sanction from $25K to $970K from Claire Livingston. Previous DOA ($25K)was for engineering only, to determine
scope of work and cost. Revised DOA ($970K) includes final design and construction.

CL 3/4/14 - Estimate rev 3 conceptual estimate: $970K (590K capital, 70K O&M, 310K removal).
CL - Estimate rev 1 - $25K eng/design.

Related Projects:

Project Number:

Project Name:

Approvals

Line 1: Date 5/17/2017 07:59:19 Approver monted USSC Approver
Line 2: Date Approver

Line 3: Date Approver

Line 4: Date Approver

Line 5: Date Approver

***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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abase
File Edit Subsystem EBatch Admin  Preferences Window Help
B iy [ | & 4 @ 5 (=]
: Projects Assets Tables CR IwPPlan Help Calc Prink Yin

# Funding Project Estimates - Summary

Title |AENW Vit47 Full Rebuild Prov

Project Humber ICU32253

Budget Yersion [No Assigned Yersions

Revision [17-212
FRevision Status |Appmved

Revision No.l 4

Est Start Dalel 0541242009

Ezt Complete Dalel 09/30/2017
Est In Sive Dalel 0673072017

Capital Im

Expense Im

Jobbing[ so.00
Retirement $0.00
Removal $434.000.00

Total [excl Hels.]lm
Credits IW

Net[ $1,497,000.00

Revision Info | Other Updatesl

Revision I 4 of 4 l< | < | > | )Il
Find Revizion Send for Approval I

[~ Show "Budget Only" Revisions

—Spending Estimates:

Grid Estimates |

— Property E stimates:

Umt Estimates |

Forecast |

Create As Built |

Summarize, from W0 |

Copy Estimate |

Delete Used Estimates |

— Edit:

New Revision

— Other:

Revision Comments |
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Resanction Request

Operating

Com an :
Carol Sedewitz, VP
of Electric Asset
Mana ement

1 Executive Summary
This paper requests resanction of the Project C032258 in the amount $1.497M with a
tolerance of +/- 10% for the purposes of of Engineering, Procurement and full
construction.

This sanction amount is $1.497M broken down into:
$0.947M Capex
$0.116M Opex
$0.434M Removal
Note the previous requested sanction amount was $0.970M

2 Resanction Details

2.1 Project Summary

Network Vault 47 on Washington Street in Providence was initially built as a single-unit
vauit in 1939. It was enlarged in 1972 to accommodate a second unit. The oidest part
of the vault structure is deteriorated beyond repair, but cannot be removed without
replacement. This project covers expenditures necessary to install and equip a new
single unit vault adjacent to the existing structure, and to remove the original part of the
vault. Removal and disposal must be done in accordance with EPA requirements
because testing at the site indicates the vault structure is PCB-contaminated. The
transformer and network protector from the portion of the vault to be removed will be re-
used in the new structure. The 1972-portion of the vault will remain; the roof will be
replaced in that portion due to deterioration.

Project will install one network vault structure, one mole-type secondary collector bus,
300 ft of 3-1/C-4/0 Cu 15 kV cable, 780 ft of 4-1C-500 kcmil Cu 600 V cable, 340 ft of
1C-500 kcmil Cu 600 V cable, 260 ft of 3-1/C-750 kemil Cu 600 V cable, and
miscellaneous underground and network vault equipment. Remove 215 ft of 6" Cu bus
bar. 1556 ft of 5" Cu bus bar, 135 ft of 3/C-1/0 PL 15 kV cable, 110 ft of 3-1/C-1/0 PL 15
kV cable, 60 ft of 3-1/C-500 kcmil Cu RL 600 V cable one network vault structure, and
miscellaneous underground and network vault equipment.
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2.2 Summary of Projects
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Project Type Estimate Amount
Project Number (Elect only) Project Title (SM)
C032258 Distribution Line| Vault 47 Full Rebuild ProvRI 1.497
Total 1.497
2.3 Prior Sanctioning History
. Potential . Paper
Date Gov;;n;ance S:nnc‘;gz:;ad Project P.If:t':;:r Sifrn‘:t:’n Reference Tolerance
y Investment yp Number
Power Plant  $0.970M +50/-25%
Power Plant
Over/ Under Expenditure Analysis
Analysi
Summa(?M) ysis Capex Opex Total
Resanction Amount 0.947 0.116 0.434 1.497
Latest Approval 0.590 0.070 0.310 0.970
Change* 0.357 0.046 0.124 0.527
*Change = (Re-sanction — Amount Latest Approval)
2.4 Cost Summary Table
Cumrent Planning Horizon
Ye 1 Yr 2 Yr 3 Yr 4 Yr § Yr 6+
Project
Project Estimale | Spend
Number Project Titta Level (%) ($M) [Prior Yrs | 2017/18 | 2018/18 | 2019/20 | 2020/21 | 2021722 | 2022/23 | Total
CapEx 654 0283 0000 0000 0 000 0 000 0 000 0947
C032258 (Vauit 47 Full Rebuld ProvRy |- 0% (ESX_ L 28 L S5 L2000 1 OO0 10000 10000 ] 0000 [ biie
Total 1126 0371 0 000 0000 0 000 0000 0000 1497
CapEx 0 654 0283 0 000 0000 0 000 0 000 0 000 0847
OpEx oor2 0 044 0 000 0000 4000 0 000 0 000 0116
Total Project Sanction Remaval | 0400 | 0034 | 0000 | 0000 | 0000 | 0000 | 0000 | 0434
Total 1126 0371 0 000 0 000 0000 0 000 0 000 1497
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2.5 Business Pilan

Project Cost

Business Project included . relative to

PlanNa & in approved Over/ PI Business approved
Business Plan? an Business
(%)

FY18-22 NE
Distribution OYes ®@No ®Over OUnder © N/A $0.371M
Business plan

2.6 Drivers

2.6.1 Detailed Analysis Table

The following table indicates the major key variations that account for the difference
between the original sanction amount and the requested resanction amount.

Detail Analysis Over/Under
(M's) Expenditure? Amount
Additional Design/Engineering Over [ |Under $0.082
Cost
Additional Construction Costs X Over [ ]Under $0.445

2.6.2 Explanation of Key Variations

Ventilation system:

« This downtown vault had a required forced ventilation system as it could not
utilize a simple grate venting system The original estimate assumed forced vent
system materials that were standard at that time. The actual installation used
explosion proof design which was the first installation in the NE system. This
increased engineering material & labor costs Aft r design but before
construction, the Rl standards changed requining any vauit that requires the
installation of forced ventilation also require that the ventilation system installed
to meet the new explosion proof standard.

Precast network vault roofs

* This was the first instailation of solid network vault hatch covers, or prefabricated

concrete vault sections in the System In reased en ineering & design costs.
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